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Stejneger assisted me very materially by his criticism and 
suggestions, he having devoted more attention to this 
subject than any other American ornithologist. Dr. 
Elliott Coues furnished me with several useful terms 
(some of them new), as well as many suggestions which 
have been of value. Mr. F. 0. Teat of Washington, Mr, 
Witmer Stone of the Philadelphia Academy of Sciences, 
and Dr. J. A.. Allen and Mr. Frank M. Chapman of the 
American Museum of Xatural History, have aided my 
work, both by placing their collections at my disposal 
and by furnishing me with valuable facts and sugges- 
tions. Dr. Allen's important contributions to the sub- 
ject here discussed have been of far more service than 
the mere quotations indicate. To Mrs. Katharine Bran- 
degee and Mr. Frauk H. Vaslit I desire to return thanks 
for their kind and painstaking revision of the proof, 
also to Mr. Walter E. Bryant, who read the proof for 
scientific terminology. 

Berkeley, Oal.. December 21, 1892. C. A. K. 
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IfBaBMTT. Iiitr<*clQcCifiii; ?; IjimAfrk, ortgiiiAtor of tb# <lcK-tnA« of 
u— mud <lutiMi, 2; Hilitrr. finginalor of ibi* <l(>rinD* of •nvtrnA- 
MMiUl inilQ*Qr«^. 2 3; l^rvin. clfK-tnii# «*f p*iig#nMia. 3; Hrooka 
fta4 Oalloti'a liicMltrtrAtKfiia of ibl*. 5; Morgan, rnllrtam of pftll* 
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MftttB, 7; valur of bu v«>fk. H; inaiorUlity of prttUtum, f^; oior* 
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laMortAlily i»f it»rtn|»l*aiu |*f«^lti«liDK tb«* inbrriUtic* of ACi|uirt4 
chAf«H«t«. 10; Vtiir«' rnttruiii of Weiam«iiti. II; WMftBumn't 
trpljr to Vium, 13; iCjnl* r. tb^ifj of brfmlll^ «»|»|at»*«c| to Wrt** 
mAim, 17; M«*riF»n on c*>lluUr oniaiuaily. Itf. Kim^r «>ti •*a»r, 'JU; 
• QHiaiAry of Arirnmrttt l»«c«#eii Wri»ii>Atiii And bit o|»|»oii»ut«. 21. 
pAMiiitia. MorgAn'a rrittf-i«in <*f. 'it!; i'uiiiiintfb«iu'« critirum. 23; 
lloaiAi»«« on ot^^Aih'ii of M-t^H-tiou. 23; oib^ tb««tri#» to atroant 
f«»ff ilnr^t>^r«tMn. rrvrrMl f»f •#U«ti«iD [H*»mmU9mt. MMtbonj of 
^orrgy il>«r«iis», ili«ii*r ilMtuMttki, rH«rilAli«»ii (('«>fari. 24 
l*iiA«Ti« %i A«rti*T f>r THK hi KJUT 27 

<*o«aBmf-R%i-t9 tir l>t«rrji«i%fl« with THr I^HiArrA^ti **9 A<^t iaki* 
rH4ii4fTKaf» < uiitiittifbAiu. grurrvl «-«inM^|Qrnr««, 27; tnalfility 
f*f •rratuiitini; i'*r ••nifiii«li<>ti (»f i»*« rhanMrirtv, 27; itih* ritAUcv 
of •r*|airi«tt «bAr»4irf* \>y |>r<>tocii« ftdiuitl**!. 2^*; <>«Uirt». «bj 
•bovM iliu f«<f"r !•«<.-.. ci.r *>^»*t»iri^*, 2^. K"iuAu««, ^11 tAri«ti*>ii» 
■mat \» «lirr<tl% •« |tjirnl. 2*« 
llvtfrsjicv or OiM»ii%»ii 4 4«rji or Tii«^*iit«it|o« An^onitAi Tii4«* 
iitwi|o%a I •iiiitiiih'tkAiu • It «L)i tbuliUlf'ti* mt* if'l irftn»iuill^l. 
29. y<>ri£»i». ihr tr*r.«ii4i*«i' II "f tbritiUli-iu* iti'l • |fr*»*'f "f ibr 

ll»brril«nt« ••( Ar.|t|irvt| • !»«#•• trt* 2**. Hr;«lu«lilt t»ti tl.'lttlA- 

tif'Ci*. Ji». ri|»^riii.« >.l« «ith vh.ir tux'f, II. I •itittin^bAn. • 'riti- 
riacfc tf !»!• 't|i««ri«lt :.t ••ii ihr f>et ^.f I hit. r-«r l«|ir«, 31, lUltt^V. 
lii*tAi«'r« ttf '.)M#-f «r«l . ««r« irf If ftii*ii.(««t>-t. '■! iuqIiIaIiku*. TiT 34; 
liib«rii«iiic ••! •riituiallv iit«|iit«-l t|iil#|Mi« iit g«itto#« |'tg*. 34 
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explained bj trutsmission of aoqniied obaractets, 41; Bomanes' 
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ters, 41-42; gesthetic fscnlties of man, 42; Spencer's three forms 
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this illnstration, 46; further discussion of correlation, 46; Osbarn 
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tiona, 6S; variations according to this view must be within the ex- 
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ID lOorHADir DAtttr# CODtrA«l««l «llb lbf> iMRAQly of blMU AUd III- 

•#ot». 96; W^umADU fin D«»trli)r aa Ibr rAq«# of •#ittAl •rltH-tion, 
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KVOt.UTlON OK TIIK <OL<i|C«4 OK BlUDH. 3 

i'v^n Inmuiiii* iiion* aiiiiiinUMl ttiu! t*iier(;c*tir through the 
iiirrvaji«Ml |irn|Hirtioii of 4>xyg(*ii in tlii*atiiio«t|ihc*n*. Thui« 
th«*n* urtiM* II hi);lM*r tvin|N«nitun* of tin* hlood, an in- 
rn*aMMl artivitv of tht* iictvok and iiiu^rh**4, and the* Hc*al(*i« 
of till* ri'ptilcH lM*rain<* th«* ft*atlH*rn of hirdit/* oiv. 

Thf prinripiv of uc4* and diHUM*, ami tlir tranrtniir*iiion 
of arquiri'd rliarartf*r!*, an* vi*rv rlo«4f*lv rcdatvd and ntaud 
or fall to^flhrr. I)arwin. in hin Origin of S|K*<*i('rt, and 
throughout all hi'^ ^uh^rqut'Ot wrilinK!^. arrrptod thcMii 
Uith an i»u|i|»li*nii*ntary t4» lii^ own do< trino of natural m*U*c** 
tion, in arrountin^ for th«* origin of it|HMii«H. It waH, of 
«*our^<*, ^fUrrally adniittrd that an individual rould, dur- 
ing th<* (*our!*«* of Wh lift*, arf|uirt' rliarartor*^ |NM*uliar to 
itM'If.or ri»uld inoflifv it* i»art?i l»v u*«' or di«*u?«r. Mort*- 
over, it wa« roniiiKUilv li«*ld that ^urh modification^ rould 
1h* tran-inittvd l»y tht* iiidi\idual to it-* otNprin^. To 
thi<« \ ii-H Darwin wa« c'oiiiniitt4*d, ami in ord<*r to «*x- 
plain It 111 a ratioiml uay h«* forniulatrd th«* prt»vinional 
liy|M»tlii*Ai« of paii^t'iir^i**. hIiu'Ii h«* d«*<«('rilN*fi in th<* fol- 
lowing laii^iia^f " Till* iiii|M»rtaiit di<«tinrtion lH*tw«M*n 
tran-iiii^-iofi and d«'\«*l<»piiH-nt will Ih* U*nt k«*pt in iniiid 
l»y tlif aid of th«- hy iMithf*!** «»f paii^i'iicnii. Arrordili); 
to till" hv|Nitlii**«i^. 4-\«-rv unit i»r ndl f»f th<* ImmIv thrown 

• • • * 

ftff (;«*inniulr<* or umh'V<*lo|N'd atoiii**» whirh an* traiip- 
initti-d ti» th«* <i(T«prin^ of lN»th m*xc«. and aro iiiultiplii*d 
hv «*«*If division. Tlit-v luav ri-iiiain uml4'Vido|N>d dur- 
111^ iIh- farly yiMir* of lifi* or <lurin;; nurrr^^ivr (;4*iit*ra- 
tioiM. ami lh«*ir d«'\«lopfnint intu unit^ or f-«-IU, likt- 
tho»r fr<*ni wlinh thry wi-n* di-ri\4d. d«-|M-iHU on thi*ir 
alliiiity f«»r. and uni<>ii Hiih «ith«r unit** or iidU prr- 
\ii>u*I\ d«'\<do|N'd in th«' du** or«l«'r <if jjrowth."* 

Mr lC<»iiiam-n ha-* pr«-««*iii«-<i Ihirwin'^t h\ |M>thf*if» of 
paii(;fiir«i"i 111 *«» al'h' and « *Miipr<*h«*ii«t\i* a iiiaiinvr 

* W«>l«lUftUll • Tbt^'fy «*f l|rfr.|*|« Ifi i^r^ttj^ i lC-'Mft«Ur<« 4 '<i||l«a|Mf 
r»f) lUMrw M«« l%l». |»t* owl 4IW 
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that in order to convey a proper understanding of the 
subject I cannot do better than quote his words iu full. 
It is stated in the following seven assumptions; 

" 1 . That all the component cells of a multicellular or- 
ganism throw off inconceivably minute germs or " gem- 
mules," which are then dispersed throughout the whole 
system. 

2. That these gemmules, when so dispersed and sup- 
plied with proper nutriment, multiply by self division, 
and, under suitable conditions, are capable of develop- 
ing into physiological cells like those from which they 
were originally and severally derived, 

3. That while still in this gemmular condition, these 
cell seeds have one for another a mutual affinity, which 
leads to their being collected from all parts of the system 
by the reproductive glands of the organism; and that, 
when so collected, they go to constitute the essential 
material of the sexual elements — ova and spermatozoa 
being thus nothing more than aggregated packets of 
gemmules, which have emanated from all the cells of all 
the tissues of the organism. 

4. That the development of a new organism, out of 
the fusion of two such packets of gemmules, is due to a 
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7. That ;;f'iiiiiiulr^ an* thnmn hIT t»y all pliy.-iolog- 
iral rrlU, not uiily during tin* a<liilt i«tat<* of tin* or^uii- 
1*111. i»iil <liirin;; all !*ta^f*?« of ilrvrloptiH'iit. Mr, in otliiT 
wopU. that tlir priMltii'tioii of tlH***t* 4*«*||.(tf*rfU i14'|m*iii|a 
ii|N)ii tilt* a'liilt roiiditioii of |»an*nt rclU; not ii|Min tlmt 
of tli«* niiiltirrllular or^ani?*ni." 

Tlii- tlirorv ha** <*iil>-*riiui ntiv lH*«*n vari«'«l in it'^ «h*taiU 
l»v liriMik*. ttalton. Il«r«lnuin. and otlM*r.«. Ai-ionline 
to Ur<Mik<* throxary i«> |»a«>*i\<' and do«*<« not aid in tlir 
tran-nii-'oitMi of aM{uir«*«i <'hara«'t4'r«>, hut the ^prrni ridU 
contain ^••inniuh"* wliirh an* lhn»wn «dT fnmi f*urh |>jirtM 
a-* an* undi-r^oin^ rhan^i*. tiulton lNdi«'\rd to a roii* 
-idi-rahh* d«*;:n'<' in tin* <'i»iitinuity of tin* ^rriii pla.Hni, 
although aUo holdin;; that a('«|uirr<l charactir- an* in- 
hmtahlf. K«»r rxaniph*. Ih* -ay-*, '* Krom tin- h«*I1. 
knt»Hn «-in tini**tant'r that an indixidual niav traiiftinit to 
III* dr <•<-«• II d«- lit* aiiir^tral «|ualitit** uhnh In- diM*<* not 
hini**«'If |M»»ii'<*», uf an* a**urrd that tliry < *>iild not hiiV€* 
iH-rn aI(o^«*thrr ih— troyi'd in hiiii. hut iiiiitt ha\i* main- 
taiip'd thrir <-\i<*triii !• in a latt-nt form. Tln-rffon* t*arh 
induidual may pr<>|Hrly U« i «»n*id«'rf*d a* con^i-tin^ of 
tuit part*. oiK- «»f H liH h i- latent and i»nlv kiiou n to \in hv 
It* • tT«'i (• nil III* p«»*t4ri(\ . uhih* thf othrr i* patfiit. and 
c oii-dttitt** till- |H'r*«»n manif<-*t to our *<'n*t**.*'* TIh'i*** 
hit« nt « hara« t«-r* lit* «-oii«iilrr4*d to Im> traii*niittrd from 
^«*ii«-rali«*ii to ^i-in*rati«iii hy mraii* of a |Mirtioii of tin* 
^•'iiimuh* iif th«' f«'rtiii/<d o\um nhn h riinaini'd iindi*- 
\<d«*|*««l Altlioii]^|i at hr*t adopting an hypotlH*«it of 
pan;;« nt*i* h*- afti-rwiiril* iihand«»iit'd thi* for a tht-«iry of 
tilt «i»ntiiiiiit\ «d th« i;« rm-pia»m io»t unlik« that of 

\Vr|*miillll 

IJ«i\d Mor;;aii «rili«i-«- tlo- paii;:tiH-lir h\ |«-itlM-i« in 
tin (•dhiuin^' Will « ln»-» i» wt*!*!- "'I'll* f\i*t«iM«- of 



oi r: ..| lui.i. . .1. |. I*.- It % H... i*:j |. vh 
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gemmules, then, is uiiproven, and their supposed mode 
of origin not in altogether satisfactory accordance with 
organic analogies. Furthermore, the whole machinery 
of the scheme of heredity is complicated and hyper- 
hypothetical. It is difficult to read Darwin's account of 
reversion, the inheritance of functionally acquired char- 
acters and the non-inheritance of mutilation, or to fol- 
low his skillful manipulation of the invisible army of 
gemmules, without being tempted to exclaim — What 
cannot be explained, if this be explanation? and to ask 
whether an honest confession of ignorance, of which we 
are all so terribly afraid, be not, after all, a more satis- 
factory position."* 

Haeckel's plastidule theory and Spencer's theory of 
physiological units do not differ very essentially from 
Darwin's hypothesis of pangenesis, although Spencer's 
idea is a much less crude one. He finds that the units 
of which an organism is composed have the property of 
arranging themselves in a definite form or sequence, 
and then proceeds to enquire into the nature of these 
units. He first shows that they cannot be chemical, for 
the chemical composition of the various organic bodies 
which arrange themselves in such diverse shapes is 
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|»liyii<>lo^iriil iiiiiti* jn tin* following t<»riii«»:* ** If, llini, 
thi(« i>r^ttiiit' |Hi|iirily run U* |N)3;»t*<iM*<| iic*itlH«r l>y th«* 
rliriiiirul unit** iior tin* iiiurpholfi^inil unit**, w<* iiuii*t 
loiirfivi* it 115* |K>!4*%«*«4f«Ml by f<*rtiiiii iiiU*riiH*«lifit4* unit'*, 
wliii'li H#» limy l<*rtii /'/«vMf«»/«M;iV(i/. Tlirre !*4*t*iiiH no altrr- 
iiiitiv<* Init to Hup|Hi«i*. tliiit tin* rhf*iiiinil uiiiln 4i»iiil»iiH* 
into unit** iiiiiiH'ii«f*ly inort* t*oiu|i|i'X than tlirinM*lvt**«, 
ruinplf'X a!« tlii*y art*; ami lliat in f*a<'|i (ir^ani^in, tin* 
pliyf«i«»l(»^it'al unit** priMluml l>y tlii^t furtlnT (-i>iii|NMin<l* 
iu\l of lii^lily ri»ni|NMin(l atom**, liavi* a niorr or U'^m iH^. 
tiiirliv«' rharart^r.** 

lU'fon* <i»n'»i«lfriiij^ tin* '•ubjirt of lH*rf*<lity in furtlirr 
(h'tuil, It may U* U4*ll to paiiM* a iiioiiH*iit to ron^iilir itff 
lN*arin^ u|Min tli«* <|\if'^tion in liantl — tin* inh4*ritaiM*t* «»f 
A4*«|tnrf4| rharai'tiT^. t>hviou?t|y tlit* naturt* of tin* int** 
«-|iani(*al prorr-4 l>y nhirh h«*rr<Iity i«* niafh* |N»!*<«ilil4» 
iiiii**t moot flrri-ivrly «l«*t4*rinin«* uhat tli«* |MinRil»iliti«*^ of 
ln*n*(lity arc* — jii«*t uhat i'hara<'t(*r<« ran U* iiilM*rit<*<l, an«I 
what rharai ttT** (aiiinit (if anv •*iirh fxi«t). Marnin Im** 
Umi uith till* a**«*tiiiiplioii that all rharactfrH roiiM U* in- 
hc«ritrf| aiiil frain«'«l hi<* throrv «»f h«-rf<litv uim»ii thin 
ttitf»tiiiiptii»ii. In till** h«* Ha«* follom-il hy tin* varioiiii 
fiul»«*4*«|ii4nt uritrr** on tht* **ul»ji*<*t, uith tin* c'XCfption of 
S|M»n« rr. « ho*f tlH*«»ry «I»m-h not iip|N*ur to In «lr«»i^nt*<l 
with tin* fxprci** vnw of a* rotintin^ for tin* inhc-ritaiH't* 
of a<'f|tiir«'«l rharartrr**, htil ratln-r to liu%«* Im-i'ii run* 
•tru( Xvi\ iiif|ii<'ti\«lv. 

Such ua* tin- •tatr of thr ra«i- uh«n. ill l^^'*. Mr A. 
K. Shiphy in an artnh- in "TIm* Niintrinth r. mury/' 
riill(*<l tin* attriiti(»n <>f Kn^li^h aii<l AiiM-rnan •»< n*nti^t4 
to thf \ ic'UM i»f I'rtif. An^u«t W i*i**niann. of Fr«-iltiiri;. 
Sunt* tht'ii two rditioii^ (if an Kncli*li tran**latii*ii «'f the 
roll4'4 t«*«l (*«*uv* of |'rt»(. \Vi*i«niuiiii «>n tin* "uhj* « t *tt 

*l*rif.' i|il«« t.f llf'l.-K-t I 1%^! 
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heredity have appeared, the second in 1891. Prof. 
Weisiniinn'a views, although not entirely original, are 
stated with such a rigid consistency to all the conse- 
quences which they involve, are fraught with such un- 
usual and daring speculations, and so vitally affect many 
of our scientific dogmas, that they have caused a re- 
niarkahle revolution in the scientific world. By many 
English biologists these now views have been received 
with great favor. AVallace has thrown the weight of his 
approval with them. With such avidity have they been 
accepted that one is almost tempted to feel that a reac- 
tion must ultimately follow. In America the case has 
been directly the reverse. Instead of meeting with 
favor (hey have been passed by in silence, questioned, 
doubted, denied, and even in some cases treated almost 
with scorn and ridicule. Against such an extreme as 
this also, reaction seems inevitable. 

The chief value of Weismann's work, regardless of 
how correct or incorrect it may ultimately prove to be, 
is the fact that he has attacked the problem of heredity 
from an entirely new point of view, and has set the sci- 
entilio world to thinking. It will be advisable to con- 
sider his speculations in some detail, as bearing directly 
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•*iiiii<' itiiiiiiH'r. hihI tiiiallv al.^o <li\iili'-« into two lial\c<«. 
A* fur 11^ thf«4* or^atii**!!)?* arc f*oii««*rii<'«l. death < an only 
Ih* »|Nikf*n of in tlir nio«»t ti^urativi* -m***.*** Kroni llii?» 
vifu of \V«*i"nuinnV in n*^ar«l to tin* immortality of pro- 
tozoa tli<T4* ha** lN'«-n l»iit little 4li«**«*iit. TIh* nio^t trri* 
oil- olijri tioii that ha- Ih-i n rai**«*4l t<i it i- that of Matipuf^, 
H ho ha«* <*h«»uii that i*\fn anioim amo*ha lonjuin'tion if* 
oi*ra*ionallv ii«T«-»arv to i-ffrrt n-iuvfiH-^reiH't-, ainl hImi 
hohU that. Ml riiii<^i-i|ti<-ni'«* of thi**. «*V4*n iinir«*|ltilar or- 
^ani"m<* art- mortal. (triMfo and l*hom**on ha\f u'«*|| 
•>tat<'«|,i ho\\i>\«>r. that Maii|>a«' <*x|H*riiiH*nt*», iii<*t«*a<l of 
U'liiv: ('oiitra<li(-lory to Wcitiiiann*'* viru. <«hi>iil<l Ih- in* 
^i-rtid a** a «avinL' <'lati-*«\ for in a ">tat«* of natiirr thi*» 
ri'jii\«-n<'«< •'11* «' l»v roiih*«ii I'lirr «|iM'« take |»la«'i' u Ih*ii 
iHT(|«-f| and n«'ith«*r tin* «ir^aiii**iii a- a nlndr nor any 
part of It di«'» 

IIa\in;; 4-«tal>li<*h4'd iIh' imiiiortalitv of iiiii«-«dltilar or- 
i:ani-iii". Wi'i-maiiii attempt- to it« < niint for tin- intro- 
dii<tion of df-ath into tin- iM-oiiomy of nattiri* «*n th<* 
prill* ipl«- of tli«' a<i\anta;:«* to th** ia«-i* a** a uhoi«>, «»f tin* 
••a« riti««- «»f till' old aiitl «!• < r«-pit t*» th«* voim;; and vi^* 
i»ton- TIm- u»jikn«-««"» aii«l falla« i«« of tlii<* part of hif> 
throry li.iNf 1h«ii pointi-tl out u ith f-|N-<-ial for* « l*y IJoyd 
Mot;^iiii ; 

TIh f.i« t •! i-iu* to In* toji-rahlv wtdl i*«*tahli*lM'd that in 
proto/«ia diath ti«-\«r iioinially •ihN thr <-ari-<-r of tin* 
oru'aiii*>ni. iiltlion;!h of i tiur-i* viol«-iit di-ath l»y acriih nt 
I- p«if«itl> |n>»»iI*)« . uhih- III iii«ta/oii death I- th«* iiat- 
tiriil •MittoiiH III. :i« \\« i-maiiti • \ plain •* it. tlitri- i- no 
hunt tti ill*' ihiihIn r **{ tiiii* ^ an a mo- ha n i idl < an di\ id<* 
it"< if. I'lit th* «i IN id ii iiiof* liiiiiphx <*r;:4ini<*i*i art- lini- 



|.«> .1 • -.I' I. lit r«'l.t • l<«'>l I I .*>• 
I « . .Ii I. • f J^ 1 II !..!. I 11 I. I r kf 1 |. .*l«» 
\i..i.. .. I !f •• I 1 .*• .: .• I. « It l-^l t:..| I'll 
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ited in their powers of reproduction and ultimately wear 
out. To this latter rule Weismann makes one important 
exception, viz: the germ cells. In the caae of some in- 
sects and other invertebrates it has been demonstated 
that almost at the commencement of embryonic devel- 
opment the reproductive cells are set apart. In the case 
of these organisms it is evident that there is an immor- 
tal chain of reproductive cells from one generation to 
another. Observation has proved, however, that it is 
only in rarely exceptional cases that the reproductive 
celts are thus set apart, and that in ordinary metazoa 
they appear after the embryo is well advanced toward 
maturity. Weismann argues very reasonably that it is 
at variance with the laws of development to assume, as 
Nnsgeli does, the existence of a nucleoplasm which first 
develops into the more complex body cells and then be- 
comes simpliiied into reproductive cells; and he accord- 
ingly substitutes an hypothesis of his own. He assumes 
the existence of germ-plasm intermingled with the body 
plasm and capable of producing the latter, although 
body plasm cannot be converted into germ-plasm. 
There is, then, in the higher metazoa, not an immortal 
chain of repfoductive cells, but an immortal chain of 
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Prof. S. II. Viii(*«( liim rriiiri«*<*d it in iiu iirti<*|«» «*iiti- 
tied '* All Kxfiiiiiiiutioii of SoiiH* PoiiitH in Prof. \V«*if«* 
iniiiin*H Tlifory of Hfn^liiy/' wliirli ii|i|MMin*d in Xtiturr, 
ihuAnr •i4. IHSU (pp. tViMV2r>). Pri»f. Vini*«»iulniit^ tin* 
nnniortiility of protn/oa, )mi( qu<*«»(ion*< thr rxplaiiiition 
of Prof. \V<*i«*niann an to liow I Ik* immortal pn>lo/.oa 
evolvr<l into tin* mortal mt-ta/oa. IIo ohji'i't^* to Wrin* 
niann'it •«u^);t*^tion of unf*f|iial ti««<*ion a^ U'in^ no ex* 
planation, an<l a«««'rt«( that if unequal ri*«««ion were the 
eau**«* It Hotihl In* nere<«*«ary to a^*«iime that a |M)teiitial 
iiitirtality already exi*«teil in prot«>/.oa. ** It i!4 im|Hi<«4il>h* 
to eoiireive/' Im* -^ay^i, '* that unei|ual rif«*»ion eaii take 
place in a rell roii!«i*ttiii^ throughout of e*«4<*ntially the 
•aiiie kind of «ul»«tanre.** Furthermore, n^ Prof. Viiien 
|M»iiiti( (»ut, \Vei*«mann t-hiim** that the ^i*rm-pla<«m in 
|(H*ated rhieHy in the iiur|i*u<« of the ^erm-«*ell, hut d<K*H 
not explain of nhat the r«*iiiainin^ |N»rtioii of the ^t*rm* 
eell ei^n^i**!**. Ohviou«ly It niu**t U* ^omatopla**!!!, whieli 
\n mortal, de«ipite the fa«'t that Weinman n ha«* a«^4*rted 
that till* I'litin* ^erm-<-e|| i- immortal. Prof. Viiien 
**uv!i;«'^t<* a^ an explanation of the paradox. " th«* a-**ump* 
tioii that thf «ul>«lanri* of the nu*-|ei|H determin**** the 
nature and rharafter <»f the «-i*ll.'' Admitting the aUive 
explanation that tin* proto/ooti rontain*4 Inah i*omato* 
pla«*m and ^erm-pla<*m. it i^ ea«y to understand how un- 
e«|ual li—*ioti mi^ht -eparalt* the one fri»in the other. tliu« 
firi^inatiii); two form** of ri>lN. mortal and immortal, hut 
till** \Vi'i«mann i« not lik«'lv to admit. a«*ertini; a^ he 
thn-ti that (Ih* ^erin-phi^m U'l-onie* < hani;«*d into »omato« 
pla»m. 

'• It i« not a litth" n-markahle." -ay* Pr'»f Viiw*. 
'* that Prof. Wii«manii "lioulil nt>t havi* «»fT«*red any "U^* 
^e*tion ai* to th«' «-«»iif*«-ption uhnh he has formed of the 
iii«Mlf* in will* h the roii\cr«ioii t>f ^erm-plasiii into m>. 
ftiatophisiii « an take pla««*. foii«i«leriii^ that thin a«isunip« 
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tioii is the key to his whole position. He has been at 
considerable pains to controvert the view that somato- 
plasm may be Lonvcrlcd into germ-plasm; but in mak- 
ing the attack he has overlooked the necessity for de- 
fense." Prof. Vines then gives quotations from Prof. 
Weisniann illustrative of his theory of heredity, and of 
his assertion that germ-plasm must he a substance of 
great stability in order to be able to transmit all of the 
complex modifications which it acquires. He then con- 
tinues his objections as follows: A part of the germ- 
plasm, Weismann claims, goes to the formation of the 
somatoplaiiui of the developing embryo, while what re- 
mains goes to the formation of the nucleus of the gerna- 
colla of the embryo. But the germ-plasm of the ovum, 
Prof. Vines claims, cannot influence the somatoplasm of 
the embryo, even from Prof. Weismann's standpoint. 
"This function cannot be discharged," he says, " by 
that portion of the germ-plasm of the ovum which has 
become converted into the somatoplasm of the embryo, 
for the simple reason that it has ceased to be germ-plsam 
and must therefore have lost the properties characteris- 
tic of lliat substance. Neither can it be discharged by 
that portion of the germ-plasm of the ovum which is 
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solely friMii that piirt of tin* iiiirlcu** uliirli i?> |iur|N»rl«M| 
to )h- thi* rhi«*f lH*iir(*r of tin* ^(*riii-|»lii**iii. but from tht* 
>%lit»l«* iiu<'lf>u<* |ilu*« II |N»rtioii of tin* f*yto|»lii<*iii <»f the 
ovum, it i*« i*vi<l<*iit that tlir ^^oiiiatoplaom mu'*t liuvr*«om<* 
<'t»iiiitru<ti\r pouir** a- wi«ll an tin* ^«Tm-|ila-»in. I»ut iIiih 
I* tlif vrry tiling; «Iiiihm| by iVof. Wis^rmaii. aii«l if iru«*, 
what w«»uhl Im* th<* iifr(**»ity of iiitroihicin^ tht* ^«Tm- 
|»la-*m at all. TIm* •<»mat«>|»la«*m al«»n<* uouhl In* ahio to 
!»•• thi* U-arrr *if hiT«*«litarv rhara«ti'r««. an<l ur wouM 
tlM'ii ha\«' a r<»iiliiiuily of '•omato|ila*«m iii<*t«*afl of a roll* 
tiiiuity of (;<rm-|»la<*m. 

Prof. \Vii**maiiir*» r«|»ly to thr <Titirii«m of I*ri»f. ViiirH* 
i«* of i'»|H'f'uil iiitiT«**»t for It roiitaiii** an <'|»itomr of hin 
ihi'orit— hroii^ht u|» to ilati*. From it, it i«« |M»->«i)»li* to 
rom|»r«'h«*ii«l which of hi^ \ irwn Im* «*till liohN aii<l which 
h«* n-jfct", a ta**k of •omi* ilitlirtilty in «h*|N'ncliii^ ii|niii 
the -t-rii- of hi«« rolli'i'tcil i*«*«ay**. In reply to thi^ohjiM*- 
tion «»f I'rof. Viiici* that an immi»rtal ri*|| rotihl not have 
rhanL;«'i| into a mortal r«-|| hv li»»ion unh***** th«'re alreadv 
exi"*t<«| within It a latf-nt |irin«'i|i|r of mortality. I'rof. 
\Vri«mann a|*|N*aN to th«* ilivi^ion of lalHir, •*ayiii^; 
'* From till* oiH* r«'ll wliH'h |M*rform<-i| all function^ romi*H 
a jjroup of *rv«'ral nlN nhirh «li*trihuti' th«*m«*«*lv«'* over 
the Hork. In my o|iinioii, th«* tir-t •iirh (lifTercntiatioii 

|iro«lu«i'(| two *«'t* of relU, the "ilie the mortal I'elU of 

the Unly |iro|M'r. th«' other th«' immortal jierm-eelU.** 
Surelx I'riif \Vei»maiin <lo«« not i-oii»iiifr imni<irtalitv a 
fumti'Mi of amo-han irlN. «>r. if he «|fM-«. raniiot hohl 
that iiiMrtalitv i* another fun< ti«»n iM»**e«*eil hv the i«ame 
i-i IN* III* e\|tl.iiiatiMn **t th«- <li-*tinrtion )*4-tH«fn iiii- 
niiirtality ami etirtiil\ i- •t|.|Mirtuiie an«l m.iy thr«iw ««ime 
li(;ht «iii th< «uhj«-«(. |(\ t>iiil*i^i4 al imm«trtality Wei*' 



* I'r f W « i.ii.^t.tt • ll.r. r> 't |l'r«<}it\. Vjktur*-. Krl.fiAft li. I^'l |i|t 
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niann simply ineaua that an orgauiBm haa the potential 
power of renewing the cycle of its existence, as long as 
the environment conditioning its existence remains 
suitable. White it can be destroyed, it does not bear 
within it the seeds of decay. " If, then," says Prof. 
Weismann, "this true immortality is but cyclical, and 
is conditioned by the physical constitution of the pro- 
toplasm, why is it inconceivable that this constitution 
should be under certain circumstances and to a certain 
extent, ao modified that the metabolic activity no longer 
follows its own orbit, but after more or fewer revolutions 
comes to a standstill and results in death? All living 
matter is variable; why should not variations in the 
protoplasm have occurred which, while they fulfilled cer- 
tain functions of the individual economy better, caused 
n metabolism which did not exactly repeat itself, i'. e., 
sooner or later came to a condition of rest?" 

Thia explanation, although rather vague, does indeed 
seem to throw some light upon the way in which mortal- 
ity might have originated, but his appeal to panmixia 
to aid liim seems wholly unwarrantable. He says: " I 
believe that organs no longer in use become rudiment- 
ary, and must finally disappear solely by 'panmixia'; 
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taiticMl — wlii*ii iMi l«Mi^4*r iHT<»?»!»ary?** Tlio iiUive \*hi^^ 
i>«^<* if* o|H*ii to two olijcrtion^t. F^irrtt, Ih* iim!«uiim*i« pan- 
iiiixia nr* provrfl. In (lii«riHi4iii^ thin rttil»ji*rt lutrr on it 
will U* r«li«»wii tliiit, on tlio rontrury, |iiinniixia a|>|»4*arH 
to In* lar^<*ly untrnahlr. Scconilly, panmixia nirann a 
«*<*«!*atiiin of natural -lOcrtion. If ur ai^^unn* with Wrin* 
nuinn. a^ then- ttrrni*« rvrry r«*aAon to aH^uni<*, that the 
ori);inal unirrllular or){ani«»ni«. an<l their living repre- 
M*ntative«» to-<lay, |H»<»**e»t a |M>t«*ntial immortality or 
iM»H»il»ilitv of in<lrtinitr exi-*tenM*. wr rertainlv rannot 
ti'^'*\iuiv that ^onie an* m<»r<* immortal than othrm. Ktit 
if pf»t«*iitial immortality In* a natural attrihute of life, 
whv ^h«>uli| natural ?»elerlion In* nere**»iirv to i»re«»erve 
thi» iittril»ut«*, or from what roiihl it make it«* nelertion? 
If natural »elretion I-* not re(|ui**ite to maintain thi}% 
^taii«lar<l •»( immortality, panmixia. aMtiuminc itH |m»- 
teiirv ill (»tlier in**tan«'e-*. eouhl have no influenre in 

m 

rau«iii^ mortality. Ihmii^ merely the negative of natural 

•eh rt mil . 

Trof \Vei«iiiann then replie* to I'rof. ViiieV eritirif»ni 
of hi<* theory i»f emhrvo^eiie**!** an<l the eoiitiniiitv of 
^erm-pla«m II«* a^^ert* that I'rof. Vim*'- eritieiiim if» 
flue t«ia mi"*t(»n4-«-ptioii , that he «lo4*«» not riaini that ^(*riii- 
phi-iii I* I'Ver ron\ertei| into -*«imatopla**ni. In hi^ Heeon<l 
e*»-a\ h«' hail imlreil rontra«te«l the ^o|iMit4»plii^m or the 
eiiliH- •ul**«tanee of the Unly uilh the ^«*rni-pla«*m or 
etii Uf •iih^taiiei* of tht* ;;«Tm-e«*|U. nut having urrivi*«i at 
the tiiiH- at th«' foiH'lu-ioiii iif Stra^hurv;er an«l t). IIi*rt- 

wil: that h<'r«-<litar\ traii<*mi*><»ion ua« effi^teil oolelv h\ 

• • • 

th«' < liruiiiatin of thr iiu« h'ar hnip*. Thi<« virw he had 
a«lo|iir<l u Inn th*- fourth e«**av Ha« w ritten, ati«l hi* theorv 
wa*> a< i'<«r«linL:l\ •«»iiieHhat iiHMlitii'il. Ilr niafh' ii*e of Na* 
^eli'-t«'rm. iilhiphi*m. in an ei*»«'iitially <litTer«'nt manner, 
applying it to the i hromatin nut only of the mutii- 
nil'leu*. hut aUt» of e\er%' eell in the ImhIv. Thin t'lto- 
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plasma he asserted to be the vital formative principle of 
every cell, what remained being merely nutritive. The 
general term somatoplasm was then of course abandoned. 
There are, then, according to this theory, two series 
throughout the body, one formative, the other reproduc- 
tive. The formative, which is the chromatin of the nu- 
cleus, passes under the general term of idioplasma. 
When present in the gerra-cells it is called germ-plasm; 
in the body cells," somatic idioplasm." The nutritive sub- 
stance is what was previously known as somatoplasm. 
To it also a new term was given, "cytoplaama." Hav- 
ing made these distinctions, Weismann explains his idea 
of embryogenesis. This takes place, according to his 
theory, by the successive halvings of the nuclear loop& 
or germ-plasm. "Each fresh cell-division," he says, 
" sorts out tendencies which were mixed in the nucleus 
of the mother-cell, until the complex mass of embryonic 
cells is formed, each with a nuclear idioplasma which 
stamps its specific histological character on the cell." A 
minute part of the idioplasm he assumes to remain un- 
changed when the first transformation occurs, in order 
to preserve the continuity of the germ-plasm. This 
fragment of germ-plasm migrates in an inactive condi- 
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till- n*v«T-*- in iiii|Mi»«ilil(*. Fphii ihf <l«'*trurtiv«*, it may 
now Ih* m*|| t<» turn tn tin* ruii^triirtivi* form of rritiritm. 
Tli«*ri' liavi* Im-i'Ii two iliforif** n-i-nitlv ii«iviiiiri*fl iti 
i»|*|io-itioii til \V«'i«maiiir**^»n«* \*y J. A. Ky*l<'r ami i\iv 
othtT \*y IJoy«l Mor;:jiii. l5yi|«T ha* |»r«'-i'iit<-«I liir* 
llif-i»rv 111 all art ii li «>ntitli*f| " A riiv^ioloi'iral Ilviiothi*- 

• I- of llrn (iitv .111*1 X'aiiiitioii-." ill iIm- ** AiiH'rii-aii 
\at!irali-t. * llr ion«i«ii i- \Vri"iiiaiiir« vi«\%«» to U* 
famifiil tiiii| \i-iiiiiary itii«l lulmit- of tm |H»«*«ili|r <-otii* 
prtmii^r. II«- a;:r««-» uith Mor;:aii that th«* iiitro<lu< tioii 
«>f a hy|Mith«*t intl ^i*riii-|»la*>iii. iti-ti'ail of making: tht* 
«|ii4-»tioii of ht-rrtlity iiior** •iiii|th-. in r«*ality roiii|iliriit4*n 
iiialtt'r<* II« ImIii-m-o uitli II. Miln*' K«lwar«Uan«l flux- 
h'\ thiit in th«' ili\i«ion of hiUir of ih«* various i-ilN of 
tht' ImkIv. all ha\«* 1m-«*ii »|M-iiali/«'4l iN-ynml th«* point 
uhtr** fiirth<-r t'liihryitiiii' «li*\«-l«i|»m«'nt i« {Mi^iiihli*, with 
tht* *\4-4-|itioii fif ih«* r«'|*r«tilu<-ti\r nlN uhirh r«*main un- 
•*|N-4 iiili/«<il, iiml Ih'Ii*'** 4*ii|i2ihh> iif «lfVi'lo|»m«-nt. Sp<-nffT 
lonlirm-* thi« \ ifu of th*- »i!ii|tlii*ity itf tin* n- proiliirtivi* 

• •-lU II*' -ay** t " 'I'lic marvt-lloii* |*h«'iiom«-iia initiati**! 
hy til*- int'ft 111;: iif th*' "|M-riii-irll an*! ;:friii-<*i-ll. natur- 
ally "'i^iiii'-t th«- i ••ini'|itii»ii iif ••iiii«- ijintf •|M-<iiil aii<l 
!»«•< uliiir pptp* ft i«-« |n»**i-»-#'«| l»v thi**t* r«*IU, It ••••••iim 

«itivi<iii« that till* iiiv*t<'ri**u* iNiH«*r uhi«-h thi'V •li«i»hiv» 
<*f t»ri;:itiatin;: a im*w an«l <oiiiphA (tr^alii^lii, ili^- 
lincni'-h* « t h* 111 111 th*' l*r«ia<l«*«t way fr<»iii |M»rtioii« «>f 
or;;aiii> -iih-t.iii««- in ;;«-n*-ral N*\«-rth«-l*'»'«. th** iiiori* 
Hf -t»|ily ih*' •\i«l*-m'** th*- m*»r** !•• tin** ii*«um|>ti<»n 
-hiik«-ti^lh«' ni«>r*' ar*- u«- I«-<1 t«iHar(l« th** «on*lu"i«>n 
ih.it th<—<'««'lN ha\*' iHtt ttitn ma«l«* hv "••m*' unu«*iiul 
« l.iU»r.it pill, fiiii'latiitntaily «liir<*r«*nt friiiii all otht-r • «-IN, 

• • th*' Mr^Mii** f'lf pri-parin;; -|Hrni-r« II- iin«l ;:*riu- 
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cells have none of tlie specialty of structures which 
might be looked for, did sperm-cells aud germ-cells need 
endowing with properties essentially unlike those of all 
other organic agents. On the contrary, these reproduc- 
tive centers proceed from tissues that are characterized 
by their low organization." 

Besides the accusation of producing unnecessary con- 
fusion by the introduction of the mystical germ-plasm, 
Ryder has a much more serious charge to prefer against 
Weismann. He claims that the isolation of the germ- 
plasma in the germ-cell is in conflict not alone with the 
principles of metabolism, upon which modern physiology 
stands, hut also with the law of the conservation of en- 
ergy. " Modern physiology," he says, "as well as the 
doctrine of the couservution of energy, positively forbids 
us to interpose any barrier between the plasma of the 
parcnl-body and that of the germ-cells, as is done by the 
promulgators of the hypothesis of the continuity and 
isolation of the germ -plasma." What, then, is Ryder's 
theory':' Briefly this: All cells of the body have some 
reproductive power, as shown by the healing of a wound 
among the most specialized organisms, by the restora- 
tion of a lost limh among lower forms, or of a lost organ, 




Kvoi.rTioN or TiiK roi.oR.t ok birhj*. It* 

< ii'^ of all tin* i'v\U of tin* IhmIv form \Uv «*tfif*i<*iit forri* for 
iIm* i»roflu<*tion of a uvw individual. Tlii-« tln^ory would 
allow, iuiy,i*v<*ii ii(*ri*!4!*itHt<\ tin* iiihoritanrf of acquirt'd 
cliararli'r. Pr«»f. iCvdrr f»lali*j» lliif*a.«* followf*. *• Moleou- 
lar iiii|>r<>-***ioii«« f*x|H*ri(*iH*«*d in tin* coutm* of variation!* 
in tin* niod(**« of nuinif«*««tation of, or of di**turl»an(M* of tin* 
l»«lanr«* of the iu<*taiMili<«ni (»f tlir |>an*nt-lM»dy. an* r«u|»- 
|N>M*d u|Min tliir« vi4*w to Im* traii?«niitt(*d a?* niolf*rular 
t«Midrnrn*«» to tin* idl«- or |m«««ivi' plasma <»f tlir jjrrni- 
rolU. Variation^ in tin* niolcrular ron^titution and 
ti*nilrnri«*H of thi* ^rrniinal nnitti*r an* ^u|»|Ni!*4*d to tliu** 
iiriM* at ditTiTrnt tim**"* in tin* •^ann* |»ar«*nt. and that, 
ron-«*«|Urhtly. nurn^^Hivi* jj«»rni«» nniy In» thu!* dilliTrntly 
ini|»n*-^<d 

Till alNivc \ i«*w diM'^ n«»t M*i*in to In* fundanu*ntallv 
<litTir«iit from llarrkid'f* pla'ttiduN' tlirory, although iCy- 
d<*i f*lii«<*i— tli«* lattrr uitli tlif»**«* from which hit «»wn i** a 
depart ut<>. TIm* «hi«-f nlij<-i*tiun to it i^ it* xajju^'n***-, 
and It !«« to In* ho|»i*d that I'rof Kvdi^r uiav rlalMirati* it 
nt oonn* tunr. TlH*r«* a|>|*4-ar^ to U* nothing; «*x|»rr**M*d in 
IJi»\il Morgan'"* vi«*H«* rontradirtorv to (Ih* th«-orv alMi\f 
«»tat«-d Morgan hiy"» tin* ^n*ati**t otrt**"* u|M>n n-llular 
f-onlinuity Iff n-^ard** "tin* -harp distinction iN'tHccn 
lHM|v-|ilu-*ni and ^i*rni-|>la«ni a^ an intaTc^tin^ hioloj^inij 
nivth " Iff i*x|ir«'««4-« hi* \i«-w<* on «*«-lluhir roiitinuit\ 

A« fiilloW • • 

•■ Th«* nu< li-u* I- ill*' ••**• iHT of the rcll. And th«* din • 
Inn* '(f « i-ljuhir ««»ntinuity «-tn|diasi/«-« tin* fart that th«- 
nu« l«-i ••f all th«' rrlU «»f the UmIv an* di-rived l»y a pro- 
!•••« iif fJiNiMittnal ^foHlh from tli<* tir«*t •<';;iii«>ntatioii 
nucli ti« hIikIi rt-*ult« frMin tht* union of tli«* nu«'|«M of 
th«* ovuiii and ihr •{•••rni In thi* *«*nsc. then, hom-vir 
latt th« j^irniin.'il <fil« it|*|M ar u* ••u* h. th«-y ar«- in dir«*«'t 

' iititt.»l Lift «ik I Ir.lrll.^*ru<« |i u? 
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continuity with the germinal cell from which they, in 
common with all the cells of the organism, derive their 
origin . In this sense there is a true continuity of germ- 
cells." 

Morgan, like Ryder, believes the reproductive cells 
have been set apart in the division of labor, and in 
this he is in accord with Weismann. The agreement 
is not carried out in the details, however. Morgan says:* 
" Cell-reproduction is, however, in the metazoa of two 
kinds. There is the direct reproduction of differentiated 
cells, by which muscle-cells, nerve-cells, or others re- 
produce their kind in the growth of tissues or organs; 
and there is the developmental reproduction, by which 
the germinal cells under appropriate conditions repro- 
duce an organism similar to the parent. The former is 
in the direct line of descent from the simple reproduc- 
tion of amceba. The latter is something peculiarly 
metazoun, and ia, if one may be allowed the expression, 
!jl)ecia!i7.ed in its generality." 

Prof. Eimerf expresses himself in similar terma with 
regard to the continuity of body cells. He says: " If 
the body of the multioellular organism is thus, even 
according to Weisinann's ideas, of secondary importance 
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lattrr run iiouri*«li it-*rlf uihI ^rnw uitlioiit Ih*iii^ intlu- 
4-ii( i-(| III It* nature l»v il*» ntirtiin*." 

m 

TIh- ii)H»\f« ili-rii.o^ioii «»f till* \i«'U-« of Wri'^niiinn and 
hi« i»|i|H»n«ni"> i« iiH-ri'ly inlciMlnl a** a •«(at<'iiM*nt of 
tli«' 4 a-r 111 an iin|*r<>jti<liri*f| li^lit «ii that a |iri»\i**- 
imial ('iinrlu**ion niav )h- r<'ar|ici|. at liMi^t on f^otni* of tin* 
|Miiiil» 111 flixputi A l*ri«'f •*iiiiiiiiary of tht* di-laiU in 
wlinli tli«' luo fariioiio a;:r«*i* and ditffr inav iii»w Ih- 
m\i*ii 'riii-y airr* * 

(1.) In thr inini<*italil\ «»| |troto/iia 

( 'J. ) 'llnit mortal nifta/oa liav«- Im-cii fMi|vi-d front 

iiiinii*rljd |ir<»t«i/i»a. 
t.i I That tlif ri*|irodiirti\f i-i'lU havr Ihi'ii oft 
apail t*\ till- |iiin«i|i|«- of tlu- dni^ioii of laU»r. 

\\ t t-iiianii I iaiiii" 

I 1 t 'I'lial tlii-ri* art* tun furiii" **{ plasma. ;;«-rni- 
|ila»iu«i hIiI'Ii Iui* a f<»riiiati\i* and i\to|i|a«nia 
u lih li li:io a niitritiv*- fiiiHiion 

rJ I 'I'liat tilt •ji|i)i.|fla»ina lia« llir iiiitiP*rtallty of 
|«r<it«*/«»a. uliit* tilt- r\ t«'|»hf*iiia i-* iiHirtal 

t.: » 'lii.it tilt' lu«* plii-nia'o atf iiMitiiiill\ i«olati'«l 

II« ti< « 

(I t I'li.il uli.il«\<i iii.ix atf* < t tilt- < \ t«iti|ii«ina of 
t Ik ImmIx -< 4 tl" < Jill liavt' n«» inlltKiHr on tli«- 
'j:* i 111- 1 •la* ma t»f tin- nx :ir \ t If. Ill otln-r Mor«l«. 
til. it tt«*|niii'4| I li.ii.o lir« f aiiiiot Ih inli«-rit<-«l 

III" "piHtni lit- « l.i: 111 

(1 I 'I'liat till n i« ••til\ ••ill ('ti III i.f itla-niji u lii« h 

iii.i\ !•« < .ilit'd •itlit-t •••iii.itii|*la'*m III idi«*)*iii»iii 
I J » riiJit . Mi.i-iiiip li a- t\« r \ iimIi\ niiial I- f«iriiH*«l 

i>\ ri |M .iti d 41 II t|i\ i«it*ii>. t>f i|i« ;:• r iii-< til. 

tli«-ii i« .m imiipirt.dttx id •iiiii.it<t|«Li*iii . 
i.S t rii.it tilt- Milit t :t.i!i( t «if a(<|iitrt«l < liatac ttTi* 

i« n«i( III oiiiMt-tt loll 111 aii\ kiiouii I'hdo^Kal 

laH. 
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According to Ryder's hypothesis acquired characters 
must be inherited, but this hypothesis not yet having 
been demonstrated does not aSord a proof that such 
characters are inherited. Morgan, on the contrary, 
points out the difficulty of framing an intelligible theory 
which will satisfactorily explain such inheritance, al- 
though at the same time claiming that there is no theo- 
retical Qvidenec against it. This being the state of 
opinion in regard to the theories, it will be well to look 
to the so-called proofs of the inheritance of acquired 
characters; but before so doing one other theory of 
Wcismann's bearing upon the subject mnst be examined, 
viz: panmixia, or "panimixis," according to the cor- 
rected version. 

Panmixia, according to Weismann, means the " sus- 
pension of the preserving iiiHucnce of natural selec- 
tion," over un organ, part or function no longer 
necessary for the welfare of the species. So far all very 
well. We cannot quarrel with AVeismann for giving a 
name to this cessation, but we can disagree with him as 
to the result wliich will be brought about; and this 
Lloyd Jlorgun has done so ably tliat I cannot do better 
than refer the rea<Ier to the passage.* Weismann claiins 
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if tlir liirtli iii«*aii •*tuii(liir<l <»f mi ort:iiii «M|iial :», iiii«| th** 
■survival iiiniii .% wImmi oi'lrrtioii i«» <»|HTativ4*, iIh* **taii«lur<l 

• aiiiiot |Mi«t««ili|y fall Ih-Iiiw .'*i ulit'ti ««'l('<'tioii cca**!***. 

Mr .1. T. rutiiiiii^haiii «ritiri-i«- |iaiiiiiiixi« a- follow-:* 
•' TIh* fallal V tif tlii«» iir^tiiiifiit i- «•«• mI>viou«* that il i«* 
-ur|iri*ini: it *liMiil«i U* fi»r a inoiii«-iit a('<'f|>tr«l. F«»r 
viliat !•« <«ta(«'i| of th«* inaxiiiia Viirialioii* i«« 4i|ually tru«* 
of tlo- iiiiniiiia. Ill til*' al'-nicf of all -I'lrrtioii tin* 
iiiiiiiiiia \ariatit»ii« u ill In- roniliiin-ii m ii-xuitl union 
with vjiriatiofi- -niNTior to tli«*iii-4-|\i-^. aii<l tlii'r<*forf in 
•'a< Il »u<'4'fi««iv«- ^i-iH*ratioii tlir iiiiiiiiiiuiii will Ih* rai-*<*<l. 
riiu- till- only |Mi*-il»lr n-»ult of |>aiiiiiii\i«. «»ii \Vi*i*. 
tiiaiiir-* ihrory of \ariatti»ii. hiII Ih* tin* |>ro(lu«'tion «»f 
niiif«>riiiil y in a «li-t|i*i'i| or n-«*|r««. or^aii, anil tin* «!••- 
^fiirr.itiitii or <li''«i|»|M'araii4*f of -udi an iir^an will Ih* 
.ilt«*iilnt«ly ini|Mi««ili|i*.'* 

I n an art u\r on • * Tin* Karii»r- of < >rv;ani<* Kvoliii ion /*+ 
Pfof I M-o J K*>nian«'^ t-alU attnition to tin* fa<'t that In* 
hu«i riiunt iatt'i tli«- |»nn('i|il«* tif |iainniixi« iiii<l*-r tin* 
niiiiH- *■ < '< *-ji?ion **{ S#'lir|i«iii.'* a- *arlv a* 1*^7.'». II«* 
ha«l n«tl <-laini<'«l, hi»\%i'\tr. that ihi* i«-«atii»n of -i«|i*r- 
(loti «'>ti)i|of it-i'tf |>r<i«in<*' thr t'ltal <li<'a|>|*«'ar.iiii-«- of an 

• >r;^iiii Ml jiaM A- an in-taiHt- nf tlii«», Im* -upiHi-i-* a 

• trn<tnr«' to ha\«* iM-t-n rai-*-*! fr*iiii M ti> an avfra^** of 
pH». an<l th*ii l«» lia\«- Inm •nn*- Mh«>llv n-rh--**, ••! that 
natural •« h-ttion hhiiM U* no |on;;**r o|Mrati\t in main- 
tainin;: tin- -taiHiaT'l K4\«*r«al of •tlfition \%oiil<| tln-n 
•«-l 111. «In<- \** «*<*notnv «'f ;;ro\\tli. aii<i vafiathiii* I'M. 
P*.. 1*>», • t< , uouM Ih' I Iiiiiinat«-i|, hIiiI*- \ai iatii»ii- '•'•, 
*•**. *»T. • ti . Hoiilij h«- fa\*ir*-*i 'f** « iintinn<* tli«- < \|'Lina- 
tiitii ill ill*' will* r • «i\%ii wi»r'l- ■* K«»r th*- -ak*- «»f 
•li-tinM t«*ii ui- -hall ii«- 'ji I t tilt' iiitlnt-tM •• **{ ••••iiMniv 



* t t.< \« • l»4r«it.iati W« •til iit«i«f lU^ww J'tl« IVH |t -JI 
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lictiug below 100, and so isolate the effecta due to the 
mere withdrawal of selection. By the couditions of our 
as.suniption, all variations above 100 are eliminated^ 
while below 100 indiscriminate variation is permitted. 
Thus, the selective premium upon variation 99 being no 
greater than upon 08, 98 would have as good a chance 
of leaving offspring wliieh would inherit and transmit 
(hiw variation as would 99; similarly, 97 would have aS 
good a'chance as 98, and so on." He then shows how 
there would be a constant tendency toward reduction in 
the part, but that the greater the reduction the less pos- 
sibility of future reduction would remain. "Thus," he 
says, " theoretically the average would continue to 
diminish at a slower and slower rate, until it comes to 
50, where the chances in favor of increase and diminu- 
tion being equal, it would remain stationary." 

Prof, liomanes tlieu gives examples of parts which he 
thinks have degenerated through cessation of selection. 
Jle considers the cases where the pliylogenic stages are 
omitlod in the developing embryo to be instances in 
point, and argues that such omissions cannot be ex- 
plained by economy of growth, for in allied forms where 
eoonomy would be equally operative the structure per-_ 




rvol.l TliiN ol TIIK ( OI.OK-* or lllKho. 
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|HrhMN **( lifr. wliirli |»r«ij»r«**''i\«'ly |»ii««li««» l»a«-k iIm* <I*'- 
\«'l«>|*iiifiit of a ru<iiiii«*iit t<» a iii(»r<' iiihI iiion* r«*iii4>(f 
«'itil»ry«iiiir ita^f of ;;r<»Htli. an*! tin- •^rfonil it th«* cvi*!!!- 
iial failiiri- <>t tli«* |iriiH'i|»l<' i»f iiiii«*ritaii<-<' it'*4*lf. Fur. 

• ulirtli»r «tr iimI u«* U'lifvr ill raii^<*iir-i-, uf raiiiiot liut 
f|<*tiii It 111 tilt* lii^lii»t <|i*^ri*«- iiii|irolialil«* that tlit* iiitlti- 
«*ii<'<* of li«'r<*i|itv i-nf iiiiliiiiii«-<| iliiratioit.' " Tli<- foriiii*r 
of iln--«- two fai ttir* i* tlir ••.nil*' a* Prof. <'o|m»*«» |iriii«M|>l<' 
of r«tar<lati«»ii. uliilr tli«- latt«*r lia** aUo 1m*iii iti«l«'|M*ii«l- 
«ttt)\ «*lat<*<l l»y 4*ii|t«'. a* uill 1h* -i-i-h hi a Mil>M*<|ii«*iit 
<|not.i(ioii rii»r«* an-, tli«'ii. livi* tln'orir** lH»««iil«*«» |»aiii- 
iiiixi* \*\ \\\i\* It 4lrv;i'ii«-ratioii of part** may Ih* i-\|»laiiii*«|. 
\ 1/ lit i«\iT-al **{ *i-l«*flioii, {*2) ••i*oiioni\ i»f iii«T>:y. (.'{) 
(Ii^ii-*-. I 1 1 r«-tar«latioii. aii<l i'*) tin- failun- of Ii«-ri'«litv. 
111 •••III*- ia-« • till- lo«- iif an or;»aii or iihuiImt i* an a«l- 
\.iiita;:«-. aipl tlii-ii natural •«rlr<tion may ai<l in «*liiiiina- 
liii;: it. An iii**taii< •' of tlii« !«• tti In- foiiii«i in in«*<T|« 
iiilial>il;ii;: i«l.iii«i->. uliK'li u*iul«l Ih- IiIou n to »ia an<l 
jM-ri-li if tlii\ |Mi«.'.i'--i'iI tin |Mi\%ir of Ili;;lit. an«l in hIim-Ii 
tin- will;:- itt«' aUnttil .If «iitii«I\ al»««-iit Tln-n- an* 
iiiaiix •!"•". li>iw<\«r. in wliiili tlnri* i- iio «i|i h «itri*f*t 
a«l\ .itita;;* t.i In- f|i-i it\rrr<l in tli*- r«'iiu<tion o| a part 
I'o ••(itif tif ili«*« i-.i*< • tlif pi iii<'i|»l<- ttf i-i'oiiiiiii\ ••nun* 
I Mt* <1 l*\ iKiTWtii tiil;:lit Will apply Tlil'* prinriplr 
•I--IIII1* • titat til* or^.ini-iii li.i* a ^i\«'ii amount of for*r 
t'l « \p« ii'l. .iii'l tlt.it if tiiii' part In- u««-1«-«^ tli*- growth 
f-<ii • w liK li lia* lM-«-n t\pi'ii<it-ti in iiiaint.iinin;: it w ill Ih* 

• liMrt««l t>i •••111*- ••tlitf <li.inn«'l. Iliii- l*iri|*. lik** tlir 

• •■tfl'll. Ill wliuli tli« win;:- i»f*" al»olt«'«l. Il.i\«' !«•;:'• pro- 

p>«rt :<iii itt 1\ pfwirfiil Tli* tlnid priti* ipif i- •li-ii^v 
It 1- iiii)\< r«.ill\ .i'liiiitt««l tliat w)i«ni-\*t a p.irt ]• ntit 
u** •! <liinii;: ilii' I.f* t :iii*- of an iii^ii\ i«iii.tl it «|t ;:ini rati** 
t" .1 ••rtaiii ixStit. rii« priiHipI*- *'i <lt-ii-i- iim r4-l\ 
a**nTi.' o th.it -11' li .!• «piir« 'I «l« ^•-n«-rat lou i an In* inii«-r> 
il* *\ < ••!>« • iiuii« ;.it« •! tli* f<«iitlli an*i liflli prinnplt*. 
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independently of Romanes,* When any part or the 
whole of an individual is retarded in its growth, so that 
the animal begins to breed before reaching maturity, 
Cope holds that the descendents will be deficient in such 
parts as were not fully developed in the parent. The 
statement of the action of this law in producing degene- 
ration of parts is as follows: " ' Retardation ' continued 
terminates in extinction. Examples of this result are 
common ; among the best known are those of the atrophy 
of the organs of sight in animals inhabiting caves. * * 
I would suggest that the process of reduction illustrates 
the law of 'retardation' accompanied by another phe- 
nomenon. Where characters which appear latest in em- 
bryonic history are lost, we have simple retardation— 
that is, the animal in successive generations fails to 
grow up to the highest point of completion, falling 
farther and farther back, thus presenting an increasingly 
slower growth in the special direction in question . 
Where, as in the presence of eyes, we have a character 
early assumed in embryonic life, retardation) presents a 
somewhat different phase. Each successive generation, 
it is true, fails to come up to the completeness of its pre- 
decessor at maturity, and thus exhibits 'retardation;' 
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Iluviii^ <li»|MiM*4l of the tlM*on*tiriil ii*«|M»ri of (Ik* <|iir«t. 
lion of MM* uihI <li«ii««r iiii(| tlif iiih<*ritutiiM* of ii<*<|iiirf«| 
<'|ijirii4*t<*r**, u f«*w wonN ou \Uv |»rii«*tirul '*'u\v of tin* rii««4* 
limy now U* in onlor. In iUv timt plan* it will iMMidvi**- 
jilili* to i*n<|uir4* what an arrrptaiicc of tli«* vifwx of 
WfMAinaiiii involvr-*. Soiin* of tin* ron«»r«|iH'iHM»«* an* 
w«*ll «liown l»y Mr. .1. T. (*unnin^liain. in hi** introfhirtioii 
to tin* Knulioli tran*«lation of KiiiM*r''* Organic* Kvoliitioii. 
\lv raIN attention to tin* abnorinally i«*n^tli4*nr(| tonkin* 
«if tlt«* woof||NM*k<*r, wliirli ran In* ^n*atly |»n»tni<lr«l aiitl 
lliniHt intf» lio|i*« to rxtrart in44*rt««. Tin* l<*ii);tlM*iH*(l 
litii^iK*. tin* Nro.Ihirwiniaii^ rlaiin, Inm Inmmi prtMhiriMl 
-olflv l>v tin* M'lrrtioii i»f tlio<4f> iiMiividnaU in whirli it 
wii«« lioiLM'^t. TIm'v raiinot liut a<iiiiit with tin* I^ainarrk- 
laii**. howr\«*r. that i*on**taiit i'\4*r('i*«f of tin' lon^ur in 
till* iiMlivnluaL <*^|N*rially the* ('«>n"*tant *»tr«*trhin^ to 
Hhifli It wouhl U* Hnl»jt*<t4*«l in ih«* «'ffort to n*ai'h far- 
th4*r. uouhl iii4T«-a«»«* it«» l«*n^tli; hiit in a<lniittint: thi«« 
thry havf invo|\i'<| thi'in^^'Ur- in tin* |»ara«lo\ of ii««uiii- 
lilt; that th«* toii^u** ha* iN'ionM* l«*ii;^tlifniMl «lurin^ tin* 
««»iir**«> of a^«*«, hihI that it ha* aUo lN>i*ri h*ii^thi'n«'«i in 
till* iii«ii\i«iual hy (Ih* l^iiiiart'ktaii factor <if u*** an<l (li«- 
u**t*. hut that thr h'ii;:lh«Miiii;; Hhi«'li ha* o«'riirr«'<l in tin* 
ra<*«* 1* in no h i«i* r«*hit<*<l to tin* h*nv;tlH*iiin^ that htt«« 
takrii plari' in tin* iihIin i«liial . " Whirh i* \<'ry lik<* tin* 
ar;;uiii« lit." tay* riinninirhani. "that th«* lint'l an«l tlir 
ni'fmm^'f vit'Tv iiiit untti'ii hv llonirr. hut hv anoth«-r man 
<if ihr *aiii«* iiatii* Hh<» li\««l at th<' **ain<' tino*.'* 

AiiMthi-r <lifli' lilt V in th«- Hav of thr N«'o-l>ar%% iniaii 
.irvToiiM'tit t«i hIikIi < 'ntiiitiivrhaiii. aiiitin^; otln^r*, hH*« 
< alh •! ath-iitinii. i<* it« itiahtJitN t*» iti*«-*iunt for th«* *»ri^iii 
«»f t>>t.ill\ ii«*u I haia< t« r* K\«'n though it niav In* ahh* 
to iifiMiint fur th«* l«'ii;:thfnt i| ii«-«-k «>f tlo- ;;iratr«* hy 
^••h-i tioii, It 1- ini|Mi«-ih|«-, riinnin^haiii ar;»ti«-«, to vx- 
plnin ih« Mri;;in of horn- hy tht* priiMiph* From nhnl 
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is tho selection to be made? " No other mammals," he 
says, have ever been stated to possess two little symmet- 
rical excrescences on tlieir frontal bones as an occasional 
variation; what then caused such excrescences to appear 
in the ancestors of horned ruminants? Butting with 
the forehead would produce tliem, and no other cause 
can be suggested which would." 

An inconsistency which has been pointed out by 
Konianes, Osborn and Le Conte, is the fact that the Neo- 
Darwinians admit the Laniarckian factors among proto- 
xoa. llomanes Iius pointed this out with especial clear- 
ness in Ilia article entitled " Weismann's Theory of 
Heredity."* He calls attention to the fact that inas- 
much as natural selection is unavailing without Yaria- 
tion, and that variation, according to Weisniann's view 
is due to the sexual admixture of different traits, there 
can he no individual variation among unicellular and 
parthenogciietie organisms, and hence natural selec- 
tion cannot be a factor in producing new forms. Weia- 
niann, indeed, sees this to be the case and admits that 
tnoditications in such animals must be due solely to the 
direct action of the environnienl. Two objections have 
here been interposed. Prof. Osborn asks why, if the 




K\OirTlON OK TIIK roMHlH i»K IlIUIi-. 'Jt* 

Imh« TIh* ^4*riii-|»lii<«iii of Vrn(. \Vt*ii*iiiiiiiii h u lii^lily 
">tiiM«* «iil>«taiirr iiiijitT«*<'t<*4l from witliiii or witliout. 
ViiriiitiMii«« o«Tiir l»v **«*xujil ii4liiiixtur«*. hut ii** tlii*r<* h iiii 
iiiiiiiortiil I'liiiiii of (rrriii-pla^iii all variiitioii* may tn* 
illtimatfly rifi*rri*i| hack to tht* iiiiir«*lliihir oruaiii«m, aii«l 
h«*iiri* iill \ariation« iiiii>«t IniVf Imm-h «|iii* oriuiiiallv ti» 
thi* i|ir«*«-t a«'tioii<« of tli«- «iivir(»iiiii«'iit in |>ro(|iiriti^ 
t'liaii^i'- 111 tlir |iroto/«»a. 

Ill ioii-ii|#Tiii;^ till' «»li-«'rvri| <a*<"' of I raii<*iiii«'*ioii of 
at'<)Uirt-«l « liaratti-r*. tlit* -iilijiM't of th<* «»ii|»|Kim'i| traii*«- 
iiii«*<«Mti «>f mutilation^ mav In> tir«»t <Ii«iii*(m*(|. A«* i« wt*ll 
kiioHii. iiiaiiv ra-«*« of i«u<'li traii*«mi^^ioii iir«- i»ti r«*ror«l. 
l»ut \V«*i<*iiiaiiti liii«* **liowii that a lar^t* iiuiiiInt t»f tli<**«<* 
arr uiitiu?*twortliv. riitlu«* •«ii;iiilh'aiir«* liowrvrr. ha^ 
Inm'Ii attarhnl to tin* valnlitv of ^^urli i-a<*i*«. In hi^ in* 

• 

tro«lu('tioii til till* Kiipli**li traii-*lati«»n tif Kimi*r*<t Or^anir 
KvoliitMti. Mr J. T. (*uiiniiiirhain ha«* iiia«I«* a «»ut;(;i*H. 
thin. lh«* iiii|Nirtaiii*«* of hIiH'Ii ha* Inm'ii ^rn«'rally ov(*r* 
|4Hiki<l. Ill* <*av« "Till* fat't that artitii lal malfiirma- 
tioii« iir«* imt u**ually inhi'riti'tl i** no ar^ummt a^aiiiHt 
till' iiilorilaiH I* of ar«|Uiri'i| chararti-r^. In all aiiimaU, 
fr«»m till* li»w#»t ii|> ti» ri'|itih*«», ri*ir«*«»*"i*ni*«* of |o»t |>iirt<« 
taki-« phi<-«'. .iii<l tli«* r«*ap|M-iirani'i* «*f lo«t |»art<« in tin* 
ni'Xt L:tn«'r.itti>ii in niaiiim;iU aioi hinU «»i'riii<* to m«* to 
U- '*iiii)»ly m r«-*rriii •• *li^litly |Ni«t|»«ini'ii. " 

Lh*\ *l Morgan. «|Niikiii^ *»( th«* i-vnli'iM'** «»f tlit* iiili«*rit- 
aii« •• i»f at •|Uirr<l « hara* tir«». -ay- * ••.\tt«*iii|it* liaM* Ih'i»ii 
ma<i*' !•• furnish *u« h «\ ii|i-n«'«' hy -^Ikihiii;^ that n rtain 
iiiutihiti<iii« ha\«- U'f-ii iiih«'rit*-fi I «|Ui*»tion Hhi-thiT 
iiiaiiv **i thi**>«- « a««-'* Mill Hith-t.iipl ri;;i*i iTitni^ni Nor 
•1«» I think thiit uiutil.it )**n< iiri* iiki-ly ttt atT«*r«l th«* riirlit 
•<*rt Iff «-\ oii'iirt* lint' u.i\ 'ir th** «ith«'r W «* niu^t li»tik to 
!•-•• .ii>ii«*riiial iiittu*iii«- What ui- r«*4|Uiri- i* •'\i«irn«*i* 
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ill favor of or agaiiist the supposition that vwdijicatiorvi 
of the body -cells are transmitted to the germ-cella. 
Now these modifications must clearly be of such a nature 
as to be receivable by the cells without in any way de- 
stroying their integrity. The destruction or removal of 
colls is something very different from this. If it were 
proved that mutilations arc inherited, this would not 
necessarily show that normal cell- modifications are trans- 
missible. And if the evidence in favor of inherited 
mutilations breaks down, as I believe it does, this does 
not show that more normal modifications such as those 
with which we are familiar, as occurring in the course 
of individual life, are not capable of transmission." 

Weisraaun has devoted some attention to the reported 
cases of the inheritence of mutilations, and has reached 
the conclusion that all the published instances are either 
untrustworthy or of such a character that they do not 
conclusively prove that a case of mutilation has ever 
been inherited. 

In commenting upon his explanation of reputed cases 
of the transmission of rudimentary tails, he says:* " We 
have seen that the rudimentary tails of cats and dogs, 
as far as they can be submitted to scientific investiga- 
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*' 0|»vioiii%|v, .•^iirli a (lucntioii run onlv In* dfridofl l>v 

• • • • 

r\|N*riiii<-iit<«; not, of rour^<*, <*x|K*riiii(*iit!4 ii|n»ii <1(»^«i and 
rut**. II** |i«»niirt rightly rfniark**, l>ut fX|M*rinit*ntn u[K>n 
aniniiiln tin* tail-* i»f wliitli an* ni>t already in a |>rori*Hi% 
of rrdui'ttoii. Bonut*! |>rii|H»«4i'-> tluit tin* (|iH*«*tion should 
Ih* in\r«ti^atr«l in wliiti* ratn or nn«'<*, in which th<* 
l<iii:(li of tli«- tail i*« v<*rv uniform, and thr or<urcn<M* of 
rudinnntarv tail** i«« unknown." 

\Vi-i«>nninn arrordin^ly |M*rfornn*d thi*M* 4*X|H*rini4*ntii, 
and th«-n' can In* no douht that thrv have lN*i*n done in 
a thiir<»u>;h Jind •*<-i«*ntilic nninncr. The reitult han lN*en 
punlx iH'^atnr, niic<> of the fifth generation l»earin|( 
\iMin^ with tin* taiU of normal length. \Vei*(nninn, in- 
f|i«'il. admit** that thf-e (•\|N*riinent*t do iit>t coiMtitUte u 
cdiiipltto di<«|>roof of a |N»!^«iliility **{ tran««inittinK mutila- 
tiiiii<*. hut jU'*tly claim** that, in <'«»ni|»ari^on with the 
ca!«e«* of i*u«-li •*u|»|hi«»imI tran«nii!«?*ii»n oc<*urriii^ com- 
|»lct«-ly in a ••in^l*- ^I'lieratioii. and where hut one parent 
Ha<» iitT«« tid. the |Ni«i*ihilitie^ of traiiHnii<»*tioii*« were in- 
finitfly ^reati-r in hi-* i'X|N-rim«Mit. If, Imwever, the 
"U;;;:***! lull (if ( 'iiiiiiiii^ham, that the non-inheritunce of 
iiiutilatiiiii HI hii^hcr animal** i** roniparahle with re^en- 
eratii»ii of l«i«*t part* anions lomr form**, hut delayed to 
thi* rdloHiii;; generation, ue call easily iinderiitand that 

hIiiIi* !iiutilatii»ii« mi;;ht In* inh«*rited. the contrary 

• 

U'ltild U- th«* ruh'. and ">ii< h inlM*ritanc«* would In* due 
t*» all ahiiMi null <-iiii(|itii»n i>f th«- <ir;:ani«in. running- 
hiiiii. furth«rmor« . ii«*t unju«*tly. iii«inuate<* that even 
tin <.iuti«iU"> l'ri»f \ViM«iii.iiiii mav have ln*eii U'traved 

• 

into .!••« rtiii;; a litth* m<*r«' than he Liiew in <»rd«*r t«> 
prii\«- hi* jMiini Fur •'\aiiiph-. In* ^ay-* * ** I*rof. \V«m*- 
nijiiiii iiKiitioii* iIm- f I « t «tf <*liin«-»e hi'Ii***. nhnh he 
-.IN- iir« •till, u li« II uiir<iiiiprf-4i*d, a* lar;je a** if tht* 
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practice of artificially compressing them had not beeu 
practiced for centuries. But lie docs not tell ua whether 
he ever saw a Chinese young lady, or if he has made 
auy observations on the feet of Chinese young women." 
Eimer has mentioned a number of cases of supposed 
mutilation which I liave not seen refuted. In arguing 
for the inheritance of mutilations, he says:* "That 
injuries, when continued for an extremely long time, 
may be inherited is proved, to my mind, by atrophied 
(rudimentary) organs. The degeneration of these organs 
depends incontestably on disuse; in consequence of dis- 
use the blood-supply is diminished, iu consequence of 
the decrease of nutrition degeneration takes place. If 
we consider the course of gradual degeneration, e. g. of 
the tail as it must have taken place in the higher mam- 
mals, to have proceeded in this purely physiological 
manner from the tip toward the root, the process is 
much the same as if the tip of the tail had been in 
many successive generations amputated, and the short- 
ening had been inherited and then the shorter tail thus 
acquired had been farther shortened artificially, and so 
on. In any case, in the degeneration of the tail an 
acquired character has been inherited by the offspring. 




Kvoi.rTioN or tiik rdi.ouH or hikd?«. '>'i 

f«ui»c€»|itil>l<* of till* 4*rili<*iMiii of a iiiif«iiit«*rpn*tiition of tin* 
fnoli*. Two only ih'«mI hiTr In* ^ivni.* ** A. nrrundolle 
ili*f«rrilH*?*oiif* *(U(*li rii«f* with iIm* H**f*uraii('o thut it in |H'r- 
fiTllv triir. Ill iIm* vi^ar 17l»7 a ;;irl lwi»iilv-oiif v^an* 
ohi wa*« throHii from a rarria^i*. ainl ip roiiM'(|ui*ii<*i* had 
n ftrar alMMit li\«* roiitiiiirtor*^ widr «»v«*r th<* h*ft rar ainl 
t«*iii|»l<» whirh miiaiiHMl without hair. Married in \l\9il, 
«h<* iNirr a f*oii in lh<Ni, in whom the hair wa<« alM«(*nt 
from thf* oaiiM* ap'a and mnainrd ?«o. Tin* ?*i»n of th«* 
man, lN>rn in 1>^M, had no -tirh ilcfiM-t, hut it wai^ pri*H- 
t'lit in hi** ^rainUoii lM»rii in \>sM, ami in 1HH4 in thin 
hi<*t individual wImmi h«« wa«* «*ii:ht4*cii yfuir^ old tin* |ntu- 
liarity wa«« di«a|»|Mariii^. 

*' I>r. M<*if»*«fn «»f Falki'iilHT^, riM-ord^ in tli<* iiumtMT 
of llumlxddt for Jum\ 1H^7, tin- following r^%t^v of in- 
hf*ritan«*r of an iiiiurv in hi^ own familv; * WImmi I wan 
*i*vrn t>r «M^lit yfiir«« old I had th<* (*hi(*k(*ii-|N)X, an<l I 
r«M-iilhTi with riim|»lrtf di**tiiirtti«*'«H that I f«<'rat4'lH*d oii«* 
of ih«' |»u««tuh**« «>n tin* n^ht t«*m|>l4* in ('«iii*«<M|U<*n<'t* «>f 
whi«'h I had a «mall whit«* M*ar at thi!»«|Mit. Kxartly 
th«' »aiii«* orar. which I had of ri»ur««* r«*a«4Ml t4» think 4if, 
<»n 4'!ia<'tly tin* ••am4* ^\nt{ , ua** |»r4*««'nt on my litth* Mm, 
ii(»w hft4-4*ii month** «*ld. \i Immi Ih* 4'aiii4* int«> tin* w«»rld. 
TIm- r4«4«mhlan4*i> i- •o |»4'rf4Mt that it •iirpri***'?* fV4»ry4»nt» 
\% ho •i^-i* iIm- iitth* mark. 

It !«• uiin4-4-4'«t«ary ti* multiply 4*\iinipl4>«* of r4*|Mirt«*«l 
4 a«4 • iti tlo* itilM-ritaiK 4* of mutilati<Mi'«. A ^in^h' tru«4t* 
wortin Mi**lan('4' i« ->utli< Kiit to otf«4<t an iii4i4tinit«* 

amount of tvid«ni'«- to tli« loutrarx. mort* 4->tH*< lallv 

• • • 

H Ih n iIm' N*'o . |.am(ir« kiati- th4iii-«lv4-«« a*>*4rt that 
«U4 h iiih* ritaio 4-. if it «Miut« at all. i** .ihiiormi&l. 
TIh- • \pLiitat htn ;:iV4ii l.\ \\«i«maiin of tin* inh**ritani*4« 
4»f 4»pn«-p»y III ^uno-ii pik'** *»" d4»« rilnd in iIm* 4\|H*ri- 
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iiftiiiji below 100, 1111(1 rio isolate the effects due to the 
mere withdrawal of selection. By the conditions of our 
assumption, all variations above 100 are eliminated, 
while below 100 indiscriminate variation is permitted. 
Thu!5, the selective premium upon variation 99 being no 
greater than upon 98, 98 would have as good a chance 
of leaving ofTspring which would inherit and transmit 
(his variation as would 99; similarly, 97 would have a3 
good a'chance as 98, and so on." He then shows how 
there would he ii constant tendency toward reduction in 
the pari, hut that the greater the reduction the less pos- 
sibility of future reduction would remain. " Thus," he 
says, " theoretically I he av&rage would continue to 
diminish at a slower and slower rate, until it comes to 
50, where the chances in favor of increase and diminu- 
tion being equal, it would remain stationary." 

Prof. Romanes then gives examples of parts which ho 
thinks have degenerated through cessation of selection. 
He considers the cases where the phylogenic stages are 
omitted in the developing embryo to be instances in 
point, and argues that such omissions, cannot be ex- 
plained by ecouoniy of growth, for in allied forms wliere 
ci'finomy wuuld he eipuilly operalive the structure per- 
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IhtkhU of lift', H'liirli j»ro^n*r»?»i\rIy |»u?*Im',- Imm'U llif <1<*- 
\«*l«>|Miif'til «if a rudiiiMMit to 11 inon* and iiiorr n*iiii»t4* 
riiiliryoiiir i%tanr of growth; aii<l tlif mm-oihI '\h tlH*4*vriit- 
iial failtin* «>t tin* priiiripli* <»f inlirritaiirt* it!*(»lf. For. 

• «ilirtli«r or Hot w<> In'Ih*v«' in l'an^«*nr«i^, ht cannot hut 
4|i*«*ni It in tin* lii^lH-«*t «ir^r<*f iniproliaMt* that th<* inllii- 
i*n<*«* of h«Tr<ii(v i« of nnliniitcfl duration.'** Thi- f«»rnH*r 
of th«*'i* two fa«Mor«* i* tlir ^anir a^ I*ri»f. t'o|M»*- prinriph* 
of r«*tardatii»n, whih* thi- hittrr ha<* aNo Ihmmi in<h*p«*nd- 

• ntly -tal«*<l l»y <*opi«. a- will Im* -n-n in a f4ul»M'«|(i«*nt 
i|notaiion. Th«ri* ari*. then, fivr th<'orif«« lK*«»idr?* pani- 
niixi* l>y uhit'h <h*^riHTation of part« nniy Ih* rxphiin«*«|. 
Ml { I ) rf\rr-»al of Th*<*titMi, (*-) «M*ononiy of rnrr^y, {II) 
«h«u*«'. < \) rt'tardatioii. and ('») th«* faihtn* of hrrrdity. 
In •otiii* «-a«<« th<- lo<«« of an or;;an or nM*nilH*r i*« Jin ad- 
\anta;;t'. an«l tlii*n natural <«oh*(-tion nniy aid in elimina- 
ting it. An iii«tan<-f of thi<^ !•» t«i In* round in iii^«M-t«* 
inhahitiii;: i^hilid*. uhirh woiiM U> l*|ou n to Ta and 
|N-ri*h if th«\ pii-ioi'o-cd till' powrrof tli^ht. and in whirh 
tlif uin;j- ar«* aUirti'd i»r rntiri-i\ ah-*-nt. Tht-rt- an- 
niiin\ ( :i«4'«. li<*Hiv«r. in uhhh th«'r«* i** n«» "ii< h dirrrt 
adv.iiita;:** t«i In- di«< oxcri'd in tli*' rf'du«'tion of a part. 
'I'll •.•nil' iif th««i' ra**-' th*' prinripli' nf iToiiiitnv tiuiii- 
4 latiil h\ Ihirwin iiii;;lit h«I1 apply Thi<* priiHiph* 
a«*iini«-* that th«' or^ani^in lia«* a ^i\<*n amount of f«>r«'i- 
til « \p4 iii|. and tliJit if <in«' part |m- u-xl*'*** th» ;:ri>wth 
f«»ri«- \\hi« h hji* U'«Mi <'\pfnd«-d in iiiaintniniii;; it will Ih* 
«li\« itfd to ••iiin*' 'tth'-r < hanml Thu* l*ird-. Iikt* tht* 

• »"tri« h. ttt hIihIi till Hin;!" Jtf«- ah'»it«-d. h.i\*' h-^* pro- 
port iiiii:it«-I\ p«iv\« rfnl Tlo third prin* tph- i-* di^iKt* 
It 1* iini\« r^.ilU .idtiiitt«d tliat uli«ti*-Mr a part i« not 
n*«'d dur 111;; th«* l:ft t )ni«* iif all iud.%idiial it «ii ;;«n«>iati-* 
t" a ••rtiiiii •\t«iit. Thi prii»« iph •■( di««ii»«- iii*-ri'l\ 
a*«ufii« « that -u< h .i« ipur* d di «*• n« ration i an Im* inlit*r- 
it< d t 'o|M iuuii< ;.ttt'<| th« fourth an«l fifth priti<*iph*i«, 
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the j>rnd notion of some of tho forms. But even in cases 
where the change lasts only ae long as the altered envi- 
ronment is operative, although the permanent transmis- 
sion of acquired characters is not demonstrated, it in 
rendered highly probable. Cunningham gives an excel- 
lent analogy illustrative of this. He says:* " If a plant 
with a vertical stem ia placed in a horizontal position, 
tho liglit coming from above, the end of the stem will 
bend up toward the light, partly by growth, partly by 
flexure. 8uch a plant was so placed, and, after a certain 
time, when the upward flexure was established, it was 
turned round so that the tip pointed downwards. Of 
eourse the flexure was gradually reversed until the tip 
poiuti'd upwards again. After the same interval the 
plant was reversed once more. This was continued for 
rtome days, the plant being reversed at regular intervals. 
At last, when the time came for turning the plant round, 
tlio o])eration was not performed, it was left undisturbed. 
But then the plant began to reverse its flexure of its own 
accord, and actually turned its tip downwards, away 
from the light. By the regularly repeated reversal of 
position a rhythm had been set up in the life of the 
plant, and oven when the cause which excited this 
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inortiiii^. Nou tlir riiti**!- of tlii** daily |N*riot|irity in tin* 
HnH i»f i*iip i|i*|N'ii«N u|M>ii tin* |N*ri(Mlit'iil rlnm^ri «lii«* to 
iIm* li^lit to wliirli iIm* pliiiit H'ii<% i*x|M>««(*i| wIm*ii it whh 
^r«»Hiiic iiiKltT iioriiiiil ('oii(Iiti(iii-. Wlii'ii pliiiit!>* wliirli 
liiiv<* Inmii ^niuii 111 <liirkiir«« from tin* tir^t an* fiiiiiiliirlv 
tr«'at«'«l. (Ik- ||(»w <if •*;i|» iitN*<« not r\liil»it any i^xwU |H*ri- 

oiIkiIv.' Ill « oiiiiiH'lltlll;: oil th«'«<* ill">tail«'f«, Wrifi- 

niaiiii '^iiS'* " All tliii* !«» irrtaiiilv \i*rv iiitiT«*!«tiiii;, and 
il |*r«>\«'-» tliat |H*n«H|i«-iil •»iiiiiuli |iriH|ii«'4* |N*rii*diral |»ro- 
f «•«»« • 111 tin* |(laii(. uIihIi art* not iiiiiiirdiatrly arr«*ntrd 
u lull (III* ««tiiiiiilii« !• H itlidraH II. and «»iilv Inm-oiiii* iinif«>rni 
^fadually aiiilaf(f*r do* la|*'*«' of a roiioidrraldi* (inir. Hut 
I « i-rtuiiilv rial III ill*- riulit toa«k h liat ('oniM*<*tioii tli«'r«* i** 
lH*t\i««*ti tlif«- iin t* and tin* (raii«nii«»*ioii i»f a«'f|iiin*d 
• liara* («r*'' Ail tin-**- |hm tiliuritii"* |»rodii«-i-d |»y f*xtf*r- 
iial inlliH-iii-f ti'iuatn r«*»tri<'t«*d to (In* iiidividtml in 
hIiuIi tlity ar«»««'. ni(i«t <»f tiifin di*a|»|H'ar roinparatividy 
•oiifi. and loll;: lN-f«>r«' tlo' d«*atli of tin- individual." 

Kroiii till* tliriir«ti< ill «taiid|Niiiit n( I'nd \Vi*i'*inaiiii 
tlii«* i« doiilirli-*- «orr«'( t Itut it Imi« Umii •»li«imi. I think, 
that l*r«»f Wi-i-iiiaiiii- tln-ory of thf <-ontiiiuity of ^rrin- 
pla">iti i- not mily uiipr«i\«-ii hut highly iiiiprohahh*. 
Moif«»\«t. It hii«* Inm-m -houii that th«* t-ontinuity of th^* 
Uid\ pla^iii i« highly prohahi**. liut if thl<» U* trtn*. 
thfii th« r«' 1-. t<* oiiy th«*lra-*t.a fttriiiit; analogy lH*twiM*ii a 
rhythiii hIikIi ran U' f«tahli»li«'d in tin* *«»iiiiitophi»ni 
and r«-)Miit«-d duriii.: tlo* liff of th«* individual and a 
rlixthiM hIikIi 4 iiii Ih- •••tahli«»h**d III tin* ht*l«»ry i»f a 
ra« t 

rtiiiiiinuhiiiii hu- utll |Miiiitfd «>iit . h**Ht-\fr, that tin* 
N«'«».l^iiiiari-kian** do ii«it I'laiin that a « haii^** dth* to th«« 
«'nviroiiiii« lit tan Im- «'<«tahli»ht*d in a •iii^h- ;:• lit ration 
All tlijit t- ( iaiiii* d 1-. that \% li*n a partHiilar tnviroii- 
nif'iitjil iiithn*n<«' \^ <«tiitiiiu«*d from ^fiit*ratioii to i^fii- 
irati'tii. (ht otfopini;; -ii* I i-*»i\«d\ Miht-iit a pri»ifrf^*ivf 
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predispusition to be luoiUfied, until, iu the course of 
time, tho modification takes place, when the cause is no 
longer operative, as in the eaae of tlie after effects just 
(.'oiisidered. 

Mr. D. G. Elliot, iu u recent addrciss on the inheritauCti 
of acfjuired characters delivered before the American 
Ornithologists' Union,^ relates an instance of the ob- 
served inheritance of an acquired habit in birds as fol- 
lows: " Currituck Sound, iu North Carolina, where wild 
fowl arc accustomed to pass the greater portion of the 
winter, is a great resort of sportsmen, who pursue the 
birds in every way to accomplish their destruction. 
This, at length, was carried to such u degree that tho 
fowl had no jilace left for them to rest during the day. 
Some years ago the gunners were surprised to find that 
whenever the weather permitted, as soon as a gun was 
(iied in tlie early morning the birds would rise and be- 
take themstdves to the ocean, and remain congregated 
oil the water just beyond the line of the breakers, and 
would not return until night closed in. This custom 
was aci^uircd by birds of succeeding years, until tho 
habit has become apjiarently established. Xow it may 
be said Ihat this is not an nc'iiiimi habit, but the result 
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iipiM* |M»ui'tfiil than till- iii«-r«* t\aiii|*li' «>f the tli^lit <>( 
tli«' I'M )iir«U to t 111* 4M-«'aii. u itiif«*«*«-4l |i\ tlif viiiiiil: f«ir 
till- hi-t ttiiM-. wliirli roiii|M||i«i tlitiii to miiaiii. (*aii 
H«- not nii>ri* riif^oiiaMy |»ii*<»uiii«' tluit it ua<» tin* khowl* 

• «1^«' ari|tiir««i liv till' part'Ut'* that thi* ua«* a -t-riirf* 
iiiftho<| tn r<»4-a)M- fimii a t hrt'iiti-ii««i «hiii;;fr. aii<l trail**- 
iiiitt«-«l to ihf Voiiipj. w lio a--titii«ti lh«' lialiit a- a pait <-( 
tht II iiatiitt ''" 

Mr Kllii*t tht'ii iiKiit i<»ik-. iiiiiiiiioii'» I a **«'•* of th«* 

• h.ilt;:!' ••( lii-«tlli«^' hahlt* III hinN. Il« alltl«l«-« toth«* 
iii^taii<«- ii|Mirti<l l>y Toiif* mi Hii<l<* of (h<' NorthHi**!. 

• *f th« ;:«-f»f <»f till- ^'«-l|(»u •*t«»ii«'. uhii'h hiiihl III tri't-^ iii> 
-t«-ii«l of oil thr t:i'*nii<l, \ihi«-h i<* th«' ii-iuil liahit of th<*«««* 
l*iiil- ll«- furth« t inoff ralU attt-iit toll t** th** < a*«' iiol« «l 
\*\ Au<1ii1m>ii i»( th« ( haiiL'* in ii*-*'tiiiL! hahit-> of th*- ht-r- 
rin^' cnlU on \\'hit<* lltaii Uliiii<l. in th*- Hav of Finniv. 
Hhi<h «liirin;: thi' lif«'tiiiii- «if a -iiiu'l*' nmii hail 

• I* «« I ti <1 lh«- u I omul 111 fa\ oi i»f ir«*«-«» ii%i m^ to t h*- |M'r«»«-- 

• iith>n t«» \\hi«li th«v hail Im«ii «*nl*j« « ti'il. "A ri'iiuiik- 
.ihh • tT« I t Iff tht* t iaii-tiii<*-i<»n of an a('(|niit «| iharii*- 
t« r o.iX" Mr Kllpit. t- t hat t h* \oini;: hatchfti in th«* 
tr««« 'I* n**t i<a\« th*- ii« "t nntil th*v ai** al*|i- to tlv, 
Mhii* tlf*-!- hati h« 'I in in-t* <»ii t h* ^ii*niiii run ahoiii 
ill h •• than a \%«'«'L an<l • iiiM «-al t h«'iii*t-|\ f-* at tin* •i;;lit 
of III. Ill aiHoiiv.' tht- in«i-« an«l |»laiit« 

l»iit • .inin'l tht •«■ in"tan« ( - of Mi I Jlint - U- nt Ih i w i<*«* 
lilt* r |<i« ti <| ' I think th«\ « an It i* ini|»«i«*il.h to 
|*ros« rh* iiih*iitaii«* **i .1* •iinrt-il hahit* hv <itin;; tx- 
aiii|«I< - vs hn h < otihl Ih -t in thti* ^-x |'lain« «l. I'Ut whhh 
nil;; lit Im ••lh«'iui«< ai < 'Miiit* <1 fill I n t h*- lit -t III <*tan« •' 
in* n t h*n« «1 t h« iii.i<*>r it \ <*f ( h* hit fN u hn h « ••niin* in «-•! 
tht hal'it '•"//•Mi.i\* "111. i\til Ml. .1 •iiiaU* r iiUIiiIht 

nit«;lit ha\t !•• « n -ntti* i* n' if w a'linit tha' hir*!- ha\t* 

• nt)M i« lit laiii^Miajt in j^w* Harniii'^ •»{ thiiii^t i Mtir**- 
o\t r N|r I.Kh't • .ir-Minit nt 'hat tht* tnt|u« i int'iit ttf i»h. 
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tuiiiinj; food would lie so atrong as to compel the young 
birds to ignore the example of their elders really reflects 
upon his own assumption, for it seems difficult to con- 
ceive that a new adjustment of such force as this Instinct 
i.s supposed to be, could be inherited in the course of a 
few- generations. The argument derived from the change 
in nesting habits appears to have still leas force. Mr, 
Elliot assuines that nest building is an instinct, but this 
assumption is uuproven and has been emphatically 
doubted by Wallace. In his Philosophy of Birds' Neats,* 
he saya: " At all events, till the crucial experiment is 
made, and a pair of wild biids, raised from the egg with- 
out ever seeing a nest, are shown to be capable of mak- 
ing ()ne exactly of the parental type, I do not think we 
arc justihcd in culling in the aid of an unknown and 
mysterious faculty to do that which is so strictly analog- 
ous lo the house-building of savage men." 

Darwin has given many instances of the inheritance 
of ncijuircd habits which, however, have been skillfully 
conibiited by William Piatt Ball.j He cites, for ex- 
iiinple, till' inheritance by a colt of the paces of her 
motlier, but suggests thai " selection of the constitu- 
tioiud lenileiiey In these paces, and imitation of the 
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|Mit«*iit. tliat tin* ii«l<liti(»tiiil liy|H»tlif*«i<* of u«*4*-iiili«*rituiir4* 

-«i'lll«* |MTf«'rlly •*U|MrtinoU-. WIliTr illtl»lli^«'l|rr In ||ot 

lii^lilv \iilu«'«l and riin*fiillv proinotfil |»v ^«•|«•<*tiol|, the* 
iiit«*lliu('tif4* lift i\aM<* froiii a*«.H(M*iati(»ii with iiiuii «l(N*h 
n'»/ ap|M*ar t«» In- iiili«*rit«*<| l«ti|>-(lo;^'>«. for iii«»taiiro, an* 
ofti-ii rfiiiarkalily **(upi<l. " It «i*ciii<* to iiir that iSall 
«i«M*« iKii «<<»(iih|i«h hi- |Miiiit 111 thi«* iiittaiK'i*. To Ih* 
»ur«*. It iiii;;ht Ih* rhiiiiH*<l that ihorou^hhn**! <lo);«« hiul 
altaiiif«l th«*ir iiit<-lli;;i*ii('<* lhrt»u^h **f*h*i'tioii iihiiM* 
(although till* I ^hoiihl Im* iiirliiiiMl t«> «|U<*«*tio|i ). hut 
• ii« li do^n an- i:«iirrally. if not iiiiiMT?»ally. hrnl with 
tifif «<»|HMial <ii(i III vi«*w. rithiT «|M'«*«|. hniitiii;; <|Uiil- 
iti«"*. titfhtiiiL' <pialiti«'«*. iH'aiity or «Mriiitrirty . hut liou 
oltrii ar«' lh«v l»r«-<| fi»r iiit«*lli^fii<'f" Miiffovrr thf 
moot iiitr||i{^«-iit (|o^«» iir«* iii»t iiifrff|ii«*iitly (ur;* A lar^r 
iiunilMr iif th«' iiiont r<'iiiiirkal»h* «*torif!* of caiiiiH* f*ii^ar- 
ity iir«> t«*M of :iiiiiiialf* without a |M'«ii^r<'f. Hut th<*M* 
«ht|»«» hu\< ii«»t Ih'I'Ii •4'h>«'tr«i at all. f^r tin* iiiont part. 
What !• tin- fat*' *»i a lar^r litti'r of |»u|>|>i«*« of a <ur*' A 
part *»i tli«-iii ar»- ;:iinrallv «h'ntri»vi'<l iii I'arlv iiifaii<"V» 
ati'l lhi-> 111 a tiiaiiiitr pra('ti«-ally impartial -^o fur a<» iii- 
t«lliL'«n* •• I" ««»ii« ««rii««l I'Im* ri"*! an* i:i-ii«*rally mvi*ii 
aviiiy. hut u hat t \ iihiifr ha\«' v%t* that th** U-^^ iiit4«llt- 
<j<tit of tlo'iii 4ir<- kilh-tl l*v tlit'ir iifu tiia«>t«*r«. wliilt* th«* 
iii«»rt 111*1 ilii^t lit <»ur\ ivi> to |M*r|M*tuatt* th«' ra«i**' 

K(»iitiiiii>o Ini* i-ulh*i| altfiit iMii* III th«' itilM'rilaiH «' of 
ail iii«tiiMt III <!«»•::• uhtrh h«' «-oii«i«h-r» «-<*|MTiall V iiiviil- 
iiM.ihlt- 111 -iipport of th«- iiih«'ritaii< I «»f a<'«)Uin*«l halut. 
Kmt «iii iii^tiiiit t«i ha\«' )m«'|i i'«tahli»h« <i -oli'lv hv nut- 
iiiii! •«li-«tt<»it it iiMi«t U- (if niithi ifiit im|M)rtaiir«' to In* 
i*o^tiitiii! !•• tli«- lift- «if th<- la**. •<» that th<«*«* lii«ll\l*l- 
iiaN p«»--« '-iii'j It ma\ .iI«»im- -iirxiv* Thi* i^ ii*»t tin* 

I I I * ! r. . f * ►r^ . - I » i ♦. . S ,t . \i,-i.» ;*• \^< WW I. 
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case with the intttiiiut which dogsi poiisoss of turning 
uround several times before lying down, in order to 
trample down a bed, a relic of primitive comfort which 
surely could not have become established by the survival 
of the fittest. " Or," says Komanos, " if this instance 
be held doubtful, what shall we say to the courting in- 
stincts in general, and to the play-instincts of the bower- 
bird in particular, which are surely quite without mean- 
ing from any utilitarian point of view? And these in- 
stincts naturally lead to the ajsthetic faculties of mankind, 
few of whicli can be possibly ascribed to natural uelec- 
tion, as Mr. Spencer very conclusively shows," 

Woismnnn and Ball have both combated this, as, in- 
deed, they are bomtd to do to be consistent with their 
theory. Thus Ball says: " The emotional susceptibility 
to music and the delicate perceptions needed for tho 
higher branches of art, were apparently the work of 
natural and sexual selections in tho long past. Civllizu- 
tion, with its leisure and wealth and accumulated knowl- 
ed;ie, perfecis liuiuau faculties by artificial cultivation, 
<leveloi»s and combines means of enjoyment and dis- 
<^<ivers unsuspected sources of interest and pleasure, 
* * * Bui modern jcsthetic advance seems to be 
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«»li;;illilt4-«l. rVfli if It liii*> Intii liixlnilllflltiil 111 iIh- «!«•• 

V«*l«l|l|||4*||t l>f llll- .l-(||ftl«- filCllll !«•«». Ill **|H'llklil^ <»f tilt* 

• iihiin* 'if liili'iit iihilitii*^ III* lni*> vh'Iflfil a iiin-l iiii|M»rt- 
.liit |Hiiiit. 'riirn- wn^ i»li\ loii.-ly u tiiii** in I lit* «'\<>ltilioii 
*»f MTuMiiK' Uiv uIh-ii |iiiiiii» |»liiyiii;:. mi. in mtirt' iri'iimil 
tf-riii'*. ii|>|ir«'< iiithiii of liariiioii y. \%a** ii«ii i-mu a lat«-iit 
fa«ultv It uiiiiM In* liixiiiL; Miir rr«*(Iiilil V tn a«»*'iiiii«', for 
« \aiii|>l«', tliiil aiii'ilui |Hi»»r^i«riI It. Tlit'ii It iiiti<»t. at 
•«>iiM' tiiio-, lia\«' riiiiir iiit«i <'\i**t«-iif «- a* a latnil faciiltx , 
aii<I lat«-i Mil Im-iii i|f\i|M|H'(l liy xi^r, oi i iiitiirt*. a* Hall 
1 all- It. alol tlit^ i|i\i|i»|M'i| fa«'ulty lia** In*i*ii iiiln'ritiHl. 

S|Mini r piilili-lifW 111 tin- Ml $ttttr itth I'tithn'f for A|»ril 
.tioi Max. I*^^«*». tu«i •••-ay-, uliirli lia\«- -lini a|i|i«*ar«-«l 
ill a -«|».iral«' foim. lulitliil " Tli*- Fai-tor- nf t>r;:aiin- 

K\«»ll|tl«i|i * Allloli;; tlo- lili»-t llll|Mirtai|l iTll Kl-lll'* Mf 

till- uttrk 1- till- ottr |i\ K*>iiitiiii^ 111 ill! arthli* iH-ariiii: 
ilo- -am* tilli-. \% llll It .i|i|M -irt-il iti .V-'/io* Au^ii-t 'J.'i, 
l^^T. aioi K.iH- <rili4i-iii III 111- |Miii|ililt'l . " Ar«- tlo- 
l',tf««t- ^f I -«• iiiol lM-ii-«" I iiloi it«<r' * S|Mii»ir m\«- 
(liti't* foiiii'* <if i'\ pIcio «- Ml pi'tiif lif till- iiiImi ilaio'i' of 
.1* <|iiMi-«l • li.iiai (ir- — {\) (Ik « lou iliii;: «if tiitli in «l«»^<% 
.Hoi r«'lii*««l -!/«■ of t}i«* jiiw Ml M\ili/*-4l man i *J i iIh' 

• Ml rtl.it I'lii m1 «litr« ft lit |i.irt- *»i till- ••r;:aiii-tii, aiol l^i 
t tif .ipi'.iit lit «lir«-t-t iiitltitii«« tif tlif I ii\ iriiiiiiitiit 111 
litt rill,: tilt -111 ii\i t **i an ••! ;:.uii-ni 

Umuliim - .iiol K.ill .1^1* t tli.it S|it ii>-t>r lia- (ailfil to 
|*f«*\« )i,- lir<t jMiMit Umiii.ho • -ax-, in tt-;^ar*l Im tlii- 

U< it ••iio«i\«*|, 1 .llll 11'*' 'li-pnliiii^ tlial t|i-ii-t- iiia\ in 
^•••tli 1 1»» •• « a«*'« lia^t • ••-••|M-r .lit ♦! uilli tlo <««-.itiMti «#f 
••i«iti«»ii Ml )iriii;:Mi,: ai'^'it lip «i)i<»ti\«<| r«-ult In* 

• !••« •!. I .1111 latli* r •li*) «l I" ail'iu llial tlo lai^* aitiionil 

**i ft •III" t •■•11 «li'-« r il'» 'i Ml ! lo- • a»« **i t lit 'l'*;^'- a* lia\ III.; 
t.tkt II }*ia< • Ml •<» « ••iiipar.it i\ t 1\ -jiiirt a tliio . I- •ti<iii^|v 
•*!;;,;• -t ;•. • iif <li-i|-t li.iv MipT « ••.«»|M-r,itt'i| h it li llif t < --a* 
tiitii ••! -tltitMii Kill Ai |iit-« lit I am mt-rt |\ |Miiiitiii^ 
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out that Mr. SiMJiieer's investigations have here failed to 
exliitnt tlic crucial proof of disuse as a reducing cause, 
which he assigns to them; it is not true that in this case 
ilisuso ' remains as the only conceivahle cause.' "* 

The third argument, ui) Romanes asserts, is too theo- 
retical to he considered as a proof, hut tlie second, in 
regard to the correlation of parts of the organism is of 
great importance, and, according to the opinion of 
Koinanos, ' ' virtually proves the truth of the Lamarckian 
asauuiption." 

80 important i.s this particular case that it is worthy 
of a soniewlnit extended consideration. Spencer takes 
the giraffe as illustrative of his point. He calls atten- 
tion to a statement of Daruin's that " the prolonged 
use of all the parts together with inheritance will have 
aided in an important manner in their co-ordination." 
" A remark," observes Spencer, " probably having 
reference ciiiedy to the increased lua^sivcness of the 
lower part of the neck; (he increased size and strength 
of the thorax required to bear the additional burden, 
and the increased strength of the fore legs required to 
carry the greater weight of both. But now 1 think that 
fnrther consideration suggests the belief that the en- 
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alMiiit till* r<*ftiih. Till** iiiiuht vi*ry <*ii*>ily In* «*\|i1iiiiii'4|, 
iii«l«*t-i|. I»v tin* ••ffiTtf* of iiilii*ri(4*(| iiM- and (IIhum*. "If 
iUv ••ffiTtn of ii«M» and di«»u*i' of part?* an* inlH*ritalilf'," 
^ay** Mr. S|M'nr«*r, ** tln^i any rlnin^i* in tlir fon* |»arlH 
of tilt* ^iratfi* wliif'h aff«'<'t*« tin* artion of tin* liiiid liiiilm 
aii<l liark will •*iiniiltanfoii««lv raiiHi*. I»v (In* Lrrt'atiT or 
i<*»>» «*\«'rri«i* of it, a miiouldin^ of <*a«'|i roin|M»n<-iit in 
tli«< liiiid liinlrf* and hark in a way adapt4*d to tin* iirw 
dfiiiaiidA: and ^(Mifration afl«*r ^«*ii«*ralioii iIm* mtin* 
*«tru< tnr«* of tin* hiiifl <|uarl«*r* will Im* |»ro^ri*^!«iv4*ly fitt«*d 
to tin* f*llan^«•d ^trtirttin* of tin* fon* f|iiart4'rx, all tin* a|»- 
pliaiK-4-** for nntritioii and innervation lM*in^ at tin* ^aiin* 
tiiiii- |»ro^ri**-»iv«*ly littt*! to IhiiIi." lint iln* fartor** nf 
ilM* and di<*ii'*<* a««idt*. W4* inti<«t a***iinH* that all of ihf*'*^* 
«'oni|*h'\ «'han;;4**« o4-i*urn*d ^iiiiultan4*on*»ly. It iiii^ht U* 
<*oiit4*ndf<l that nli^ht variation* in oii«* <lir4*rtioii wliidi 
W4*r«* advaiita^fon* nii^ht Iak4* placf in i»ii«* ^4*n«'ration, 
aii<l I Ik* f-orr«*lativ«* i*han^<*« in oth4*r |»art<t at «»oiiii* futtin* 
linn- In r«'|ily to thi«» Mr. S|M*nrrr •'ay-* " Ii4*j*id4** iht* 
fa« ( that until tin- -fi-ondarv variali«»n oirurrt'd tin* 
|iriMiiiry variation Hould Ih> a di«a*Ivanta^4*, oft4*ii fatal, 
and iM^nh*** the fad thai iM^fort' •u* h an a|»|»ro|iriat4* 
«fi-i»iidary \ariati«in ini^ht Ih* i'\|H*rt«-«l in tli<* <*ourM* i»f 
;:«-ii«-ratiMii« to ontir. tin- primary variation* wouhl ha\4* 
di«-d *'Ut th«'r«* 1* till* fact that tli«' a|i|>ro|iriat4' variation 
of i*io' Umt- Mr niii**4')«* in tin* hind (|iiart4>r* would In* 
ti««*h •« v^ithout ap|iro|iriatt' \ariath»i|i« in uH (ht* rt'**t^— 
•oiii« ill ihi** y\*i\ aii'l *«'iii«* in that — a nunihtr «*f appro. 
priat« \ar i.itMii-* uhi« h it i* iin|Hi««ili|r to -upp***!- 

Mr H.ill t-itlH r «atiii<>t «ir \%ill not ••-«• ilo- furc*- of 

Sp* IH • f • mI»Ji« I l«ill- ||t •A\ • All lh.lt I* IH« i|«d !•• 

that ii.itu;«il •« !«■• t i<iit -ItMiiltl pr«***r\*' th« taljt -t u^iratfi* 
thr<oi;^h tiui«"* *»f faiiiin* h\ tlnii In m;^ ah!« \** r«-a« h 
oth<rv%i*i itia<'«'«'*-il'l* ot'iri-^ of f«»ha;;i* I hf «'ontifiiial 
Viiriahilitx «if all part- of ihi- hi^lor aiiiinaN ^i\i-« -ioih* 
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for innumerable cliaiigcs and nature is not in a hurry, 
Mr. Hpencor, however, «ays that the chances against any 
adequate readjustments fortuitously arising must be in- 
finity to one. But he has al:iO sliown that altered de- 
gree of use does not cause tlic needed concomitant 
variation of co-operative parts. So tlie cliances against 
n lieneficial cliangc iu au animal must be, at a liberal 
estimate, infinity to two, Mr. Spencer, if he has proved 
anything, has proved that it is practically impossible 
that the giraffe can have acquired a long neck, or the 
elk its huge horns, or that any species has ever acquired 
any important modification." 

Mr. Ball then draws attention to the facts which Wal- 
lace has adduced in his recent work, " Darwinism," 
proving that constant and independent variation is the 
rule among all animals and plants. He then says: 
"The lengthened wing might be gained in one genera- 
tion, and the strengthened muscle at a subsequent pe- 
riod ; the bird in the meanwhile drawing upon its surplus 
energy, aided (as I would Huggest) by the strengthening 
effect of increased use in the in<lividual.*' This expla- 
nation is open to two objections: First, the one already 
raised by Mr. Spencer, that before the second correlative 
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«♦« « a*iMiii» ■ llr -jiv» "Tlif «*vi«l«*iMT if of a <lin*"l uimI 
tn(lir«'«'t rluiractrr. Tin* ilir<M*t «*vi<l<*iiri* i««tliat liv iicttiiil 
«ili«fr\atioii 111 roiiiplftr |ial«M)iit«i|o^ic*al **(*rt«*«. tlMMlri^ill 
of a«I:i|»ti\«' ***riirturt*«* i«* fi>tiii<i to ronfortii •«trirtly to tin* 
liiif* i»f (!••• aii«l ^lixn***- 'Dif iiniiriM't proof in tliat tin* 
iiatiiriil -flii-t ion of rhaii('<- \ariiitioii« i** uii-ti|i|Kir((Ml liy 
o|»«fr\ulioii an<l i** iiiii<iri|ual<' to explain tin* viirioiiH 
pli<'ii<*iii* iia i»t tlif ^ffoml rla*«^ '* S|H*f*iiil att«*iitioii i«» 
tirauii t«» I lit* ivoliitioii of ti*ttli. in uliirli <*vi*ry ^rii<lii- 
tioit may 1h tni<'«*«l from tin* ximplt* «'(»ni(*iil ri*ptiliHii 
ImoiIi til till* highly i-omph'X m<»lar* of ^oiu*' uiaitiinjiU. 
t^lMirn ita- cninHiiitril tli«' two fi»|lowtntr liiwo of rti«p 
;:ro*%tli 

" ( I I TIh- prinniry ru««p«» tir'^l ap|N'ar a- (*ti«»ptil«*««. or 
miniitf i-on4'«. iil tli«* tir»t point* of ronta<*t lM«tW(M*ii tin* 
up|N r aiol |ovi«-r molar- in tin* \i*rti<al mi»tion** of the 
jau 

<•» Til*- miHlrJin*: of ( ti«*p*» inti> ih^u form«. iiimI tin* 
a«'«|tii->it h»n of -iToiiiJary |N»>*itiiin. i** a «*on<*omitaiit of 
intf-rfrrcnrr in tli«* hori/oiital moimn^ of tin* jau>/* 

Kr*>iii tli«* aUiM* lau« it i<» «\ nltiit that tlii' viiritition-« 
ill tin* ra«<'ar< lli** •am<- a- tin- variation* in tlit* indi- 
\i«lu(il«. 1 ati«« <i l'\ tli<- u»«- iiimI «li*»n*«' of part<*. aiifl it 
<ati*al <4*iiii<'(tion IxtHi-i-ti tin* two i« inf«'rn*«l. Thi«* 
prtMii «if till* iiilii'rilan«'«- i»f tlit* i liarii«'l<*r» of iti^i* aii«| ili*. 
ii*t lia- )m« 11 4 ritiri«««| |i\ rotiltoti In a foiit«iiot<* tf» 

\S « i<»tii.iiiir** K--a\- uiM»n ll«r«i|it\ ,♦ In- "ii^* "Mni-of 

• • • • 

tli« tin**t r« liiaikal'li fMriii- «if tin- ri*\i\al of l^iiiiarck* 
i-m i« t)i«' ft.ilili-hiio-tit 111 AtiH'rna i»f a * N«*<*-I^tiiiar<'k- 
laii ><li<*«>l. uliiili iiif lti<l«-« am<»iiLr it* nM*mlM-r« manv 

• 

of tilt iit«»**t «ii»t iti;:ni»li( •! AiiH-rnaii l>io|i»^i«t- Out- of 
tli«- ar'juiiH lit- u|»«'ii hIihIi tli* foiin<|t'r<* of tli«- ocIkniI 



1*1 \ \ \ H i%v# |.| /: I .•:». \ii. \»i %i*f. ». i**H I* I'Ji 
IS,, n: 
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hiive chiefly relied is derived from the comparative mor- 
phology of mammalian teeth. The evolution of the 
various types ure bolieved to be due to modifications in 
shape, produced by tlie action of mechanical forces 
(pressure and friction) during the life of the individual. 
Tlie accumulation of such modifications by uieans of 
heredity explains the forms of existing teeth. 

"It may be reasonably objected that the most element- 
ary facts concerning the development of teeth prove that 
their shapes cannot be altered during the lifetime of the 
individual, except by being worn away. The shape is 
predetermined before the tooth has cut the gum. Hence 
the Xco-Lamarckinn SSchool assumes, not the transmis- 
sion of acquired characters, but the transmission of 
characters which the parent is unable to acquire!" 

In replying to the criticism of Mr. Poulton, Osborn 
says: "To the objection that the teeth are entirely 
formed before piercing the gum, and that use produces 
an actual loss of tissue as contrasted with the growth of 
bone, it may be said that by our theory, it is not the 
growth itself but the reactions which produce this growth 
ill the living tissue, which we suppose to be transmitted." 
Osborn also criticises Weismann's theory as follows: 
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Mthrr hut a<ia|'ti\r. iiiti«*t In* aliati(lniif*<I, •«iiic>«* t)i<* lattrr 
«|.M-» ii«it fxi-l ill till- -rroii*! rlji«»«/* 

I Iiav4* jitti*iiiph'«l to pr«->ciit a fair .**tat«'iiH*iit (if lN>th 

• i<l«- «if thi* ra-«- ill ilii** ^o|ltrovl•r^v ill r«*L'ar«l lo iho in- 
hcritaiH'** of ari|iiir«'<l <-liara«-tcr<«, a!i<l to all of xhv iiii|N»rt- 
ant ar;:uiii<-nt*» \vlii(*li Iuim* Imtii a«l«lurril )M>tli pro an<l 
4'Mn.iIlii->trati <l l»y typical t xaiiipl«— . It \\ ill U- r«*iii<*inlM*ri*<l 
that tlu* -r«pti<i*>ni 111 r»-;:iir<l to tin* |Mi^-il»iliiy of ar- 

• |iiii««l • hara'trr* Ih^h;; trau'*iiutt«'<l aro«.r fr«»ni iIm* 
tli«.»r\ of InTrilitv «'iiini<-iat«'«| |iv Trof. Wii-inaiiii. A 
•»tii'iv iif tlii- <litTi-rcut tlir..ri«'- of lifr«*<litv «li«»flo«»iM| tin* 
f.i« t iliat uhili- naruiii'** liy potlH"<i«» of p4in;;i*n«*!«i**, or 

Aiw •u) )U«iit nio«litH-atioti of it. ua<* a iin-ri'ly formal 

.iipI pr«»\ i-ioiiiil tt'liciu** f<»r rxplainin;; tin* ••tip|H»-(Ml fat'tci 
'»{ Iprt'lity. \S'f-i*»iiianii** tlnory t'f ^iriii-pla^ni ap|M*ar*« 
to U' .1 <«pi-riilati\«* tlciliK-tiiiii from real fa* t^ wliirh tin* 
fa« t- t Ipiii^t'U*"* «l«» ii«»i warrant. That r*in«»«»i|Ui'iitlv, 
.lit li.»ti^h tlii^ lli««»ry niiiy !»#• trii**. it appear** ratlii-r \ i«*» 

I'ifi.irv ami <*rtaitil\ -hotiM not Im- uiH-onilitioiiallv 

• • • 

A* * • pi« •! a- tru«- «»r *\»'n a- a UMrkiii*^ hypotln^i^, tinI«'*»H 
till f.ot- <l< pi iiili nt up'Mi It ran l»* thii^ l^-t fxplain<(|. 
Ill* i*r.i<ti«« of -tfi t* Itui^' fa< t« to lit into a tlitorv i-« it 
liaii? aIiI'Ii tannoi Im- to.i -ti..n::l\ t-oniji-nnnMl. 

If \\(>inanir« t)i*iii\ ^f ;:• i m-|»la«ni !•• U!iprov<*ii 
t)i«r* f no appar«nt r* a-on uhy a« (|iiir<'«l ('liara<'t<<r*« 
itia\ ii't )•« in)i«'ritt •! An • xatmnation of tin* t«'«tiiii«>nv 
on ?i»> point •• « m* to in«ln itr tliiit Ihii|» •n|« • Iia\«' « itrd 

• a*< ■* a )«n li «li'i not pr»\«' tittii point. Muiiv nu.i aIU*«| 
pfo'.f-. uhnh lia\«* !•• • n l'roM;;lii foi\%iir«l hy tin* N«'«i. 
Lan«ar< kian* in nality pf<i\i niitliin;^*. hnt. on tli** «itlii'r 
li.i'i'i. -oni*' of tli» int* rpr* lat ion« of tli«- N4*o.I>ar\i in* 
iin* '^\']'* ar f'f • •! .in«l iIIo^m* al 

I' ;- -.Iv loij. tlia? a -:n^*l« (-^taM l*)i« <i « a««' of inli« Tit- 

an* • 'f an .i* •|*in« •! « Kara* t< t \%<iiiM U «ulh« i«-iit to pri»\«* 
til* |r.n*ip!« h'V«« M r many otlitr < a*t-^ iiii^lit Im* (|if. 
I 
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ferently explained. And it Beems to me that some 
fairly well established, if not absolutely convincing, 
cases have been adduced. Furthermore, the Neo-Dar- 
winians maintain the illogical assumption that the 
changes which are observed in the individual have no 
possible causal connection with the chauges which take 
place in the race, this assumption being contradictory 
to the law of correspondence of the ontogenicand phylo- 
geuic series. Lastly, it is impossible to explain, from 
the Neo-Darwiniaii point of view, simultaneous varia- 
tions of an adaptive nature. 

From all this we may come to a provisional conclu- 
sion that acquired characters are transmissible. We 
are justified iu using this assumption as a working 
hypothesis, and in feeling confident that future investi- 
gation will place it upon a footing where it is beyond 
the possibility of refutation. 

VARIATION AND NATURAL SELECTION. 

The end of science is the establishment of natural 
luw, which \n merely the orderly relationship existing 
between phenomena, and consequently cannot be con- 
sidered as an ultimate cause. Thus gravitation is merely 
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It will U* iiiMM>fif4iirv to undorntHiid cli*arlv thi* mcoik* 
aihI iiH*ttiiiii^ of thi* i«*riii iiaitiriil »«*l(*c*tion, or Darwin- 
iMtii, ttfi it i^ fnM|ii(*iitly cuIUmI in rcTo^niiion of itH c*nun* 
ciator. lH*fort* inquiring into what it ran accomplish. 
I>arwin liiinM^lf utfo<l the torni in two difTcront iKMiNes, 

nion* narrowly an hvnonvinou.** with SiMMiccr'n t<*rni nur* 

• • • i 

vival of the fittoitt and in the hr<»aclt*r interpretation of 
the raiiM* of nio(lili<'ation;i inclu<lin)^ the fact.H of varia* 
tion. In thii« latter application, h(»wever, it irt inac 
curate and niiitleadin^. Indeed, tlie proceH.H, in ait a rule. 
n(»t one of nele<tion, aH Lloyd Morgan liaH |M>inted out,* 
but rather of rejection, in which cai^e natural elimina- 

tu»n U'coniefi a more correct term. But how can anv 

• 

rhanv;e In* brought alMitit in a ii|K.*cieM hy thin pro<'eHfi* 
Trof. J. <t. Schurman in a chapter on t le MetaphyMic<i 
of DarwiniMmt writeii an follow?* of natural selection: 
*• Then* have Immmi ohjectiom* to the theory, ei»|H*cially 
to the somewhat i«tartlin); a!«?»umption that the rcMultn of 
man'** pur|Mi«»ivr nelection in hreedin^ could In* attained 
and tliat. too, nn a niueli Iarp*r «*<*ale — hy the Idind and 
pur|Mi*«i-l«*?*'* o|H*ratioii«» of nature; hut );rantin); all that 
the hy|Mithef»iM require** of u*. we an* !*till in pre?*enci» of 
the fart that natural •*elertion. or f«urvival of the litteiit, 
can a«'f Mmplt^h n<»thin^ until it irt -tupplied with mute* 
rial f«ir * •*<*hctii»n/ until then* han ap|M*ared u|M>n the 
lield an aiit«T4*dent ' tittertt * — a litte«>t or^fan. function, 
hahit. in«*tiiict, CMii«titution. or entire or^ani«tm. Natu- 
ral •*« U< ti«iu pri*du<-i« nothing, it <»nly culU from what ifi 
alr«-adv in eti*»ti n< «*. The «%ur\ival of the titt«*«*l !*• an 
rhniiiiuti\<-. not an «>ri|!inative. pr<M>4«*«." 

So «di\i«iu^ i* th«' uIkivi* fi**f>i*rtii>n that it nrt-d** no flt«- 
ruf»!«i<>n A Mtriatioit niu^t In* ori^inat«d iN^fur*- it <-aii 

* \t.lU.*l t.:f« •U'\ lltlrih.'f ti<* |> ''J 

*Tb« t.lhit*! |ii.|M>fft ■■( l*«r««u»«ii. |i|> 77 7^ 
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be selected. We find theu, that before variations can 
occur in the phylogenic series they must take place in 
the ontogenie series, or in other words, natural selection 
is strictly conditioned upon individual variation. It 
therefore becomes a matter of no small moment to en- 
quire into this subject, from the standpoint of observa- 
tion to determine what are the possibilities of variation, 
and from the theoretical aspect to establish'the condi- 
tions of variation. Wallace, more than any other 
scientist, probably, has given attention to the record- 
ing of individual variations, and his most recent work, 
Darwinism, furnishes us with a large number of facts of 
this sort. An inspection of the instances there given* 
and of cases adduced by other w^riters, as Semper in his 
Auimiil Life, discloses the fact that they are all quanti< 
tive and not qualitative. Variations may occur in size, 
in shape, in position, in number and in color. Varia- 
tions in size are most numerous and most marked, per- 
haps, but such variations if in any special direction 
entail variations in shape. Variation in the position 
of parts is almost equally great, perhaps, although less 
readily observed and consequently less frequently re- 
corded. Variations in number may be trivial and 
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tluit variiitioiiH ocrurrc*(l in pii*«t ^rolo^iml a^i*H (lifTc*n*iii 
in niitun* fmni tho««» whi<li ocrur l4>-<liiv? If wv do not 
flf» <•<», fr«»ni u'liit'li cUmn of (lie* viiriationH iiIn>vi* i*ninn«*r- 
«t«<l w«»n- fiiillnTH fvolvnl, or horn*», ft)r fxanipli*^ 
Sinirularly «'nou)^h, \Valla<*«\ an avowiMl o|i|H»n(*nt of 
I«Anian'kiani*>ni, triumphantly ap|MaU to tin* prin<.*iplt*H 

of ti«*<' in till* on<* <litrK'ult variation wliirli lit* (|(k*^ rf*allv 

• 

«*\plain. thf ^liiftin^ of tin- vyv of tin* tiatfiHli.* If in- 
«iivi«inal varniti«>n <l<ic** n<»t nnrnuilly ori^inati* n<*w [>art*», 
•»U4-li ii«» liMrn«, ft»r rxanipN*. an<l I know of no ri»aHon 
fitlicr tli<-Mrttiral <»r prartiral for a.^^uinin;: that it (lo«*», 
tlifii thf'H* iiiu<«t Ik« *>oiiii* oth<'r factor <»rra**ionallv ralh«<l 
into play; hut if fotnr fa<*tor i*xi**t** u hi<*li inu-t In* o|M*ra- 
ti\«* at ran* intir\aU it i** hut r«'a*>onahl«- to a-'*uni<* that 
It !■« riiiiitant)y o|M*rativ«- to •oiu«* i*xt« iit ratln-r than to 
<.ii|>|Mi«.r that It i<* lyin^ idh* until natural **4:lr<'tion m 
ohli;^i«i to iiill upon it to h'lul a h«'lpin^ haii'l. 

'Ilo* alnivr ron^hh-ratioii"* l«ai<l to anoihcr frequently 
urj:*i| <lil!irult\ that r\i«n -up|Mi?»iii;: ih<* n«'r«—-ary varia- 
tiMti* «li<l ••• mr, u«' ur«* ••i'li;;*'! t«» a'**uni» that th«y wrrr 
ii<iv .iiita^* •••!**. That iiH i]>;i lit iitoilifiriitii>n«* of iiii MT^aii- 
1*111 lire alu ji\ « ;i<l\ ii!ita'j«-<»u« i* « <»ii«*iil«rahlf ••fan a-«uii»p- 
?:••!! It •! t f.,- UH r» «lil'lf, in«h-«'<l, that -ihim* very pro. 
ii..iiiH»»l «li«t ni« t loll- 4 an l»»- "f iitilnv. Thu* it ••• • lu* 

• 1 r!.< ult t>. i \]>la:i. . )>y utility or ii<hiptati<»n. the fit« t that 

111 < *.i; jf«»f til.i a *p«« l» - of lua Jpl» !•* ftiijil*l ph'llttral u ith 

♦ h« ••ii« ioiiiii » a«! ..f t h»' >:• ria N»'\ a'la MoUiiliiin- , u ilh 
th« • \« ♦ I tj'ii ••( !•• inj -iiia!l» r and ha\iii;: t hi \*\\\ l-rii^'ht 
y« 1!"U :ii-*« ••! of hi.i* k I l»« l'jr«N iir«* u« !i i*»;aN «i j» i.. 
^raph:<ail\ t hr* 'U^'hoiit ih«- ;;r« at« r par* • I Ml' \% hoh of 
th« ir raii^'« . •'• ih«- ii:if,r» in • • «'tii<| ha: 'L-. I« a' < o)tntti| 
for \>\ !h« tht.irx t.f r» • " ''»i^ J**!* li.aikin^- I h;* > hut 

<in« of a /r».it nihil'*! • f :;!-*ali'«- *>i .i •;!...ial liaturt* 
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which might ho adduced. Examples of insular species 
are especially noteworthy in this regard. 

Mr. Romanes has considered these difficulties at some 
length in a book w^hich has but just appeared.* The 
Duke of Argyll in advocating design in nature, made 
use of the above objections to natural selection, and it 
is to him that Mr. Romanes addresses his reply. It is 
- hardly necessary to say that the difficulties above stated 
were not mentioned with a view to show the necessity 
for design in nature, or some direct superviaing power 
to control the origination of variations, but merely to 
call attention to the proposition that natural selection, 
with the help of purely fortuitous variation, does not 
seem sufficient to account for all structural and specific 
details. Mr. Romanes, in his reply to the Duke of 
Argyll, shows how careful it is necessary to be in any 
particular instance in saying that a character is of no 
use. Thus the eye must have been of use in its most 
incipient stages as a black pigment spot which indicated 
vaguely the presence of light to the nerves in its vicin- 
ity. The wing in its incipient stages must also have 
been of use, as Mr. Romanes points out. £ven if a 
variation were of nu use at tirat it might be indirectly 
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frrrly mufvnnvm \i\^ i^iioniiirf oil (lii«4 |Miiiii, ?«iiyiii^: 
" Our i^ii«irati<'<> of tin* liiu- of variation i^ profoiiiifl. 
Not III oiH* iiiT iitit of a liuiKln-d ran we pr«*toii«l to a**- 

• iL'it aiiv r<*a<«oii wliv tliin or that part Iihh viirii*<l.'** 
S|H'iirvr fii^jjo'^t?* a huiiiImt of cati****?* for variatif»ii.t II** 
«'on*ii|(«r«* tin* i!ttiu<*!irf*«» t»f riiviroiiiii«*iit in alti'rinu 
fiiiiciioii** to Im« oik* factor in il<-t4*rininiii^ variations. 
uf»f»i*rtin^ • • • .. iIjjjj or^jani-iiiH proiliiml by tin- 
MitiM* |Min'!it<« at th<' ^aiin* tiin<*. inti-t U* nion* or l**-*'* 
(liff<-rMitiat4Ml lM»tli hv inM«ii**ili|<* initial ditfrrciiro?*, aii«l 
l*v ^ti;;lit <lifTcrfnrci in tin* f*oiHiition«4 towhirli tli«*v ar<* 

• iiltjiM t <ltiriii^ tlirir i-vohition/* II<* tli«*n a|)|N*aU to fir**t 
|»riiM-i|»l«*«* to •«liow that no two partf* of a lioino^i*n<*oiin 
•ul»*lan(-«- ran U* 4*xa<*llv iilikt*. aii<l that ron!(4M|tM*iitlv 
th«-r«* nin-t aluav** U* a (lifT4*r4*ii('<* at l4*iif*t in tlnMiuinlN-r 
of |»hy**i«ihi;:iral unit** <*oin|M>ftin^ a n*|»roilti(*tivt* c<*ll. 
Thu« u«* ha\«* a i-hn* to th«* «litTfri*n('i*4 <*xi*»tin^ in tli«* 
yiMiiii: of a -in^h' httrr. 

\V4'i»iiianir-» thforv of variation i** tirohahlv th<* ino<*t 
«*ar«*ftillv H<irk«*(i otit in it*« <l«*laiU. aii<l i« |M*rf«'rtlv roii- 
«i»t4*iit VI ith hi** lln-ory of th«* i^^ohitioii of ih«* ^«*rin |»hi«iii. 
It a|*|Har« iiii|Mi««ihh*, h(»w<*v<*r, that any |iro^r4*-«*»iv«* 
in«Hltti< ation rotiM take pla(*«* actorfliii); to thin vioH*. for 
it «l<*|»«*n(l*» f*xrluf*iv«*ly upon tli«* nu!iilN*r of ahncMiphi'*- 
iiia« of rarli i»4«x wliif'h «*nti*r into fomhinatioii, thi«* 
nuiiiU*r Im'Iii^ hir^t'ly «l4*t4*riiii!H'<l hy th«* ttnicMint of -iir- 
plu« ^«*riii phi«fii wliK'li i*« (lio|HiM*il of III th«* rxtrii-*ton 
of tlif two pohir <-4'IN. Hut variation a<'ror<liii^ to thi*» 
th«"«irv. It H'ouhl ••••••III. tnii'l Im- ^trirtlv roii«4'r\iit;\«'. f«»r 

all iiKMlitii atioim iiiu«t !•«' Hithiii th«* <*xtr«*nif*4 of iin- 
•••'•tral iii<H|irK'atiiin Thu-. h*t ii«4 *up|Hi*«- that fvrry 
lixiin: iii<livifiual «»f •oiiM- vpi-rifi* ha^ l«-«-n ni«*a«»un'«l, 
an«l that Tmni r«*prr*«itt- tht* huiiiIn r **f unit*» in the 

• l*rtt.< i|il«-« «>! hi-.l.v>. I. |»|» -:'•' Tt'2 
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t^mallest individuul of tlie spocies, and 5o0 in the largest. 
There could he, then, no variation due to sexual admix- 
ture which fell below 500 or rose above 550, and hence 
no progress would be possible. 

Another difficulty in Weisiuann's theory of variation 
has been recently communicated to Xahirf., by Prof. 
Marcus Hartog.* He argues from the assumption thai 
Weismann's theory is proved, and the result is, as he 
aays, indeed a startling one. He first presents five theses 
expressing the main assumptions of Weismann's theory, 
whicli Poulton has since admitted to be an impartial and 
correct statement of the case, 'i'hey are as follows: 

" I. Each primitive germ-cell of either sex, contains 
a number of ancestral germ-units, the ahnenplastnas; 
and this number is constant, for the apecici at least. 

II. These ancestral germ-units are far more con- 
stant and unchangeable in character than the species 
itself. 

III. They lie associated together in the gcrm-cell 
without loss or alteration of their individual peculiar- 
ities . 

IV. The number contained in the mature ovum 
and spermatxoon is reduced hy one-half, and in the 
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art* wf in rni\ri*\\v of tli**-*!' aiiccitriil uiiil?». llio aliiifii- 
|»lu**ina!«? Tuo liyiMitlH-x"* may Im- ^ivm in ani*uTr to 
tl)i*« <|Uf>.<»tioii: 

A. Ka<*ii alihf*iipla*'iiia unit (*<irrf**|M»ii(l<4 to an iii- 
<livii|ual of tli«* -|MTii • it*»»lf an«l if put un<l«-r i»ro|N»r 
tropir rf>n<litinn«.. umuIiI. -•iu^ly. npro^lun- -urli an in- 
(li\ nltnil. 

li. Tin* aluH'npla-nia* fnrrr*|M»iHl t«i tin* primitive 
l'r«»t<i/**an ami— tor-. uhi< h, a4'r<ir<linv; to tlii*ory, <*ouM 
al<*n«- ifproilucf mo4litt<-ation<* diK* to < xtirnal c'au«*«'^ 
(a<<inir(*<l nKMlitif-ation- ) 

I'rof. Ilarto^ tlnn •»hou> tinit if liy|M»tlH-«»in A U- a«-- 
it-[*t4-«I tli<- alin«'npla-*ma« mii-t liavt* vari«'«l with the 
Tiir*-. I'lit tin- uouM makr tlif -*liutHin^ pioiM—- -uiM-r- 
tlu'tii- a** an «*\|*lanatioii of variation, ami w^niM aUo Im* 
« ••lit ra«li<'t«»rv !•• til* *!•» 1 1 . 

*• A« • ••r^lih;: !•• l»ypoilM—i«< H," hr rontinm^, "tin 
aliit* ni^la-mii* «•( all Mtta/oii Uin^ •>imihir aii«i Troto- 
/••all if till *. •' f.,,""!* ' 7".// ainl tli<- *>liutllin^ fall, all} 
tv%o )*.irt lit* iii.iv Im ;^»»! iiuy ••tf'priii;: uliati'Vfr. «»ii tin 

pl.iJ*' ••f tin •I* \'. ii ll«»lH "- nil;;llt In- (XlM^rttMl to hrillL' 

f«»rt!. a !..l.*:. r <•! a -!afli-li **T any '•iln-r aniniaU whnl» 
a- u« kii"U . •!.••. i|.»t tak»- pia* • 111 liatUftv Tin* **u\\ 
t -. :i;« ff«»iii Mii- r« -tih 1- t » .i--nm* tli** p*t'»tulatr'» — «li 
ti. tt *!.• huijih^r I'f aliij' iip!.i"ioa- x.irh— fr'»m -piM-i* - to 

• ;■« ' • «Ji tlia? tlit '•' . til t!j« r..iiilMiiat i«»n iioi 
!«••* '.'.• 'A •< '- '' . "i \\i* aliii' !i|'la-ma- «l»-t« rniiii* • t lir 

• j- • - Ami .1- t hi I • .' : ' * a par 1 5* i» ••! « \ i«i* m « f«.i 
tii« i'Si p»-!'iii''. .^ • ii» •!•. that ••11 h\p'»lli«-l' I> 
th» t!,i'»r\ hr« ak •! 'A!* '■ •- I; .:i-« .lit««! liiit \ urh • h» 
fa« !• 

\V • ha \ •• t ii« it • !,• •; ; .« 

• •••.» p' . t hat t h«' *. ^♦ "I \ .- 
«»li l*» u it h t h< f.i« ** 

It 1* i<H. «4M»ii t«« atti iiipt (<• pa*« )Uil;:m« nt u|h.ii tin 



. '..a. 1 r < 1.. v\ hi« hi -•* • no 

.• '.a-:-!. lit . ••11 A with :t-«l( 
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objection, as the subject is still under discussion. Cer- 
tain it is, however, that the replies which have been 
made by Poulton and Trow are incorrect and Hartog 
demonstrates their inconsistency with the views of Weis- 
manii by a letter from that gentleman. 

Lloyd Morgan suggests as an hypothesis of variation 
a modification of Spencer's theory of physiological units, 
which has much to commend it, viz., the organic com- 
bination of the elements of the two sexes into a specifie- 
ally new compound. Morgan explains the need of this 
hypothesis as follows:* " * * » if^ in sexual union, 
there is a more mixture, a mere commingling of heredi- 
tary characters, it ia quite impossible that new characters 
should result, or any intensification of existing charac- 
ters be produced beyond the mean of those of ovum and 
sperm. * * * l^t us suppose, for the sake of illus- 
tration, that a pair of organisms have each an available 
store of forty units of growth-force, and that these are 
distributed among five sets of organs, n to e, as in the 
first two columns. Then the offspring will show the 
organs as arranged in the third column. 

FftrwitH — ■ Offiipring. 

a 10 10 10 
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|iar«iitMl fortii*. If tlM*ii tin* union of f^iN'mi iind ovum 
U- ilir t*ourr<« of nrw or niorr fuvortiblf* viiriHtionn othiT 
tliiin. or •»tron^cr tliiin thoM* «»f fitln^r piirfnt, tlii^ niunt 
U- «lu«* (o till* fact that tlir lirmlitarv tfn(l(*nri<*H not 
nif-ri'ly coniniin^lt*. I'Ut umicT favoral'h* (onflitionn (*oni* 
I'lnc. in -oni«* way <lifTcr«*nt in(l«MMl from, l»ut |M*rlia|M 
anala^^iMi- to. that 4'X«*m|»liti«'(l in rhrmiral romhina- 
tion * 

A«ror<linj; to \h\n th«'ory it i^ of <*our»*r |MmMihh* that 
n«*H \ariatiMii« rouhl U* on^inatiMl hy «*<*xual admixture*. 
It wouhi al-o h«*l|» to rx|>hiiii tin* pr<'?»fin*<» of u^i^h'^^H 

• |H'« itir rhararti*r-. Hhirli Hoiihl. ac^rordin^ to tin* old 
\H*w. Im» oltlit«*rat4*d hy tin* «*wam|>in^ (*iT«'rt<4 of intor- 
rro»i»iin;. *' If. lioMfviT,** na\'J^ Morgan,* ''on tho 
hy|M»tlif*<%irt of roml*ination, uo have d<*tiniti* organic 
< oni|M»uiHN, iii**t(*ad <»f, or a«» wril a?*. uu*tv hiToditury 
mixturr**. if, in oth«*r wonN, variation*^ tak<* drfinitf* Iin4*fi 
d«*t«'rniinf*d hy the* hiwf» of (»r^aiiir romhination (an thi* 
natur«' and |»ro|M*rtM**« of rhiMiiiral <-oni|M»und!t an* d4*t«*r- 
niin«d l»y thi* hiw^ of (*h«Mniral roinhination), th<*n thin 
dittit'Uity di*«a|»|H*arH.'* It wouhi a(M*ount aUo for th<* 
introdu('ti(*n of nrH partn or or^an**. and for thi'ir |in*fi* 

• rvatiofi U'forf th«'y had rt*arh4*d a |M»ini of tiM*fuln<**«(i. 
Th«' « hiif ohjiM turn to till** vi«*w, a^'idr from ilii punly 
hy|Htthfti<'al nature, iihirh tin* author fri^dy <'onriMl«»i*. 
I- thf fa«t that it a|>|M*ar** to |irovi» loo murh. Th«*rt» 
art' thri*«* ^'-iM-ral hy|»othi-««*«» «*onr«'rnin^ mofliliralioiii*: 
i\ ) TIm* \ariation«* nniy U* ** •|HMitan«*ouf*," or «lu«* to 
•oiii<* unknown <'au**«*. and orrurrin^: lu all din*(tioiifi 
indi<»( riminatrlv, a** Walhiit- and otln-r Nfo.parwinianfi 
liaini. •o thfr«* viould U- aniph* nnit«*rial for natural 
«4*hf'tion to H*irk u|Miii A«-i ordiii^ to till* vif*w fxti^rnal 
inHu«n«'«* ha\«* nothing t«» do %^ith varnitioiM. (2.) 



• I r |. I v; 
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Variations may be caused chiefly by the response of the 
organism, or of its parts, to influences external either to 
the organism as a whole or to the parts thus affected. 
Or (3) variations may, as in the first instance, be wholly 
independent of external influences, but due, not to the 
selection of such modifications as happen to be suitable, 
but to inherent properties of the organism itself, or to 
predetermined properties of the combinations of organ- 
isms. It is Nagcli who advanced the first part of this 
third hypothesis, while Morgan's organic coDibination 
theory would, if pushed to its logical conclusion, it seems 
to me, lead to the second part. If certain combinations 
must inevitably lead to certain fixed and definite results, 
regardless of environment, not only the incipient stages 
but also the more advanced condition of an organism 
jihould be due exclusively to the operation of this force. 
In reality there are but two alternatives in regard to 
the origin of variations. They are due either to some 
force or tendency or property resident within the organ- 
ism itself, whether it be Weismann's sexual combination 
of difleront germ-plasmas, Niigeli's idioplasm with the in- 
herent tendency to vary in the right direction, or Mor- 
t;an's organic compound of sexually different elements 
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It i<*<«till iKit iii('oiuf*iviilili* thtit Intth rxtiTtiul nu<\ in- 
t«riial fom»«» iiuiy iiitlufiuT variation. Tli«*rf i?* im jhi?*. 

• il*i«* i|i»u)»t that •«<'Xtial roiiil>iiiation in |iro(|iic*tivt* of 
\ariatioiiH, l>ut I tliiiik it lian Imtii -^Itouii tliat tliono an* 
ii«»t |»ro^'r«'-««iv«*. It i«» <ioul»tlc**^ tlii- fac-tor wliirh pro- 

• luri— iiHiivi<hiiil variation in ;*|NTic<« uliirh have re- 
Mutin«'<| nnnioi|iti(<l through hm^ ^<oh»^ical a^rn. Tliin 

• la'»'» niij^iit wrll Im* t«'rni«*<I » «mi«* /'»«i/m» rurintlmut. 

It !•* a fa« t vvi-ll knoun to |^ar«h'n«-r- an<l hrf«'<Ii»r?» tluit 
v\ }i«-n a -|M'riii \n |»hi«»<i uiHJrr i*nlirfly iww environ- 
MP ntal <'on<lit i«*n<* it i** apt to proilur4' variaticnirt wliirh 
.ir«- \v« 11 niark<'«i. known a*» -port**. It i** «*urh variation.** 
I* th«'«*. «lu»' to th«* intln«'n<'«* of <*nvironvn«*nt, uhi<*h. it 
\\«»nM -•♦•in.ar*' ori;:inativi' of ni'U <'liara<*tfrH and nii^lit 
U- « all«-<l y'M »;//■• '•'•I » • t iiii'idtni'* . A«*<*or«Iin^ to tlii?* vn*w 
M<*t Mnlv<irtain unu<«nal nioiiifirationj^ an* dii<* to t*n- 
\ irfntnt-nt. l>nt all variation** whirh ar<* n«*w luive lMM*n 
t }iti« pr<Hlu< III. It inu**t not )m* ^nppo^^nj that tli«* <*n- 
'. )r«>n!ii«'nt at t« ilitinit* ly n|Min th«* or;:ani*<ni,roni|H*llin^ 
i! t«i Narv in a "^in;:!*' «lir«< ln»n. Su«*h inav U* the ra**«* 
ni •♦•ni« in-taiH* -. I'li! n«»l uni\«'r**ally. <'haii^r in nu- 
ir.ioitit iiiJiv |»r'Mlu<«* M-rv ihtTi-nnt r«"*ult** in «li!Tfr«'nt 
iii'ln i«luuU. «\«ii of th«' -alio- •»pirii*«, and w«»uM thu»* 
fiitiii«»li n.ttnral •ilrrimn uith a v«Ty <liver!««', altliou^h 
)*\ {!•• Ill* an* unliiuitt'd, a**»Mrtinfnt to pnk from. (*liinat«* 
U'*til«i iifti-n at t in a ii)*>rf t|ir<-4 1 maiiiH'r in iii«Mlifyin^ 

• •T^' ii» i-iu«* a- Hili In- -tt-n latt-r tm in tt»n%iii«Tin^ tin* 
\an»t;««».if N«'rtli Aiii«ritan hirtl-. I***** an<l t|i«n^i« of 
part* \%«»ii!t| ai-'» Ih« pr«M|u<*ti\i- t»f ilrttniti* \ariatit»iM. 
A« • "rdiiij «•• tli«- printiplt- al»«»v«' **tat«'t|. \ariatit»ii«« may 

Ih « ia-'^ilj* *\ a» f«i|i'«\i« 

I t '..„•' r* 'ft' » < )• t tirr 111;; in all t|ir««tit»n- within 

ill*- limit** **i \ariatit»n (»f th«* 
• p« t i« •. rrtMiut-ctl liv "iixual rom- 
i'liiatitiii t»f uiilik*- individiiaU 
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II. Progreaitive . Produced by the action of environ- 
ment upon the whole organism 
or by the interaction of parts. 
1. Definite. Direct action of environment in 
one direction, including use and 



2. Jndejinite. General action of environment 

in producing variations which 

can be accumulated by natural 

selection. 

Dr. W. K. Brooks in his book on heredity (p. 213) 

quotes the following secondary laws of variation which 

should be borne in mind: 

(1) " Specific characters are more variable than gen- 
eric characters." (Darwin, Origin of Species, p. 122.) 

(2) " Species of the larger genera in each country 
vary more frequently than species of the smaller gen- 
era." (1. c, p. 44.) 

(3) "A part developed in any species in an extra- 
ordinary degree or manner, in comparison with the 
same purt in allied species, tends to be highly vari- 
able." (1. c, p. 119.) 

(4) " If any given character ia very variable in one 
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lioiin. Ih* luiVM'* '* TIh»v orieiiialis we know not liim , 
ni iIh* nutiire of tin* or^tinif«ni. Nnr would tin* ntatt* of 
tin* nirtc Ih* 4*!«M(*ntiiillv nlt«*n*(l if it wrri* (lomonHtrati*<l. 
in o|»|M>Hition to Darwin » that every organic* niodilira- 
tioii wan orra*«ion«*<| hv ^onn* external !*tiniuhiH. For tlie 
rhun^e tliUH M*t up in tht* or^aninni in re!t|H)nHe to the 
f(»r«*i^n ex(*itation wouhl ohviounly derive itn rharaet«*r 
fr«ini the rou«*titution of ilw organism, ju^t an, to um* 
Oarwin'rt own exaniph*. th«* |K*ruliarity of a flame in dm* 
to th«* ronr*titution of tlie ef»nihu*tihle niati*riaU, and not 
to tin* igniting: »|mrk.*' Prof. Seliurnian in ar^uin^ for 
a thri^tie ronreption of the origin of variation^, and 
hfurr, of tin* creation of M|M.*rir(i, hut hin eonr|ui*ion 
hi'n- dtM'H n<»t ellert the tieirntifir, hut onlv the met- 
a|diy«iral af»|H*et of the (*aHe. \i^ stated in the in- 
trodurtioii to tliirt ehapter, natural law doen not explain 
lir^t raUM', witli whieh, indeed, •♦tienee in not e«iiieeriH-d. 
TIh* ultimate ri*aAoii ft>r the enlar^eiiient of a muneh* 
whi-n «*xen*if«<*d, for t*xamph\ eaniiot In* aM4*eriaiiied, hut, 
IH-vrrthrh"***. if it rould U* f*hown why f»urli exerri?»e pro- 
dm I'd 111 i*u<*('r««iV4*^<*nfrationH variatioiin in the din*rti<»ii 
of inc'ri*a«*rd ditiH'ii!»ioii. wi* would liav«* un ^ood an fxpla- 
iiattoii <if the rati**!* <»f tho«*i* partiriilar variationn an w«* 
liav<* of thr (*au«<* «»f th«* «*artir» attraction hv the nun 
through ^ra\itatioii. That variatioiin are ronditiolied 
hy tin* r«'a<-tioii uf th<* or^aiii«%iii on th«* infliien(*et« of the 
«'iiMr«>iiiiii lit, \n undf*iiiahl«-. hut thin doen not drtrart 
from th«' validity i»f an fxplaiiation of the orij^in of 
variatitiii**, nn fur a<* orinicf m ronr4*rned. An anah»gy 
may illu-trat<> thi«* Uttir. |N*rha|»«*. Certain qualitim of 
th<' mtiid an* d<*\«*l*»|N'd hy t'du<'atii»ii. It !«• |M»i«iiihh* to 
formuliit«* ihi- ••xa«t priM«'i«» hy whirh th*'?*** mi*iital 
trait- v%«*rt* hrini^ht aUiut and it if* ju^tiliahh* to iitatt* 
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that the origin of these qualities is known, and the 
cause of their presence in the mind, despite the fact 
that had not the mind the potential possibility of de- 
veloping them tliey could never have been introduced. 

LAWS COXDITIOXING EVOLUTION. 

If the above considerations upon individual variation 
contain within them even a flimsy core of truth; if 
natnral selection oven in its widest interpretation be not 
creative; then, indeed, it is necessary to discard the 
dogma of chance so much preached by the scientists of 
the day, and admit that just as the formation of the 
crystal is due to the working of natural law, so, too, 
is the evolution of man and of all the diversified life 
of the globe due to workings of the same natural law. 
Prof. Cope, Prof. Hyatt and Haeckel have placed 
L-special stress ujion the importance of the lawa of 
biology, aud it will be necessary to consider some of 
the laws wliicli they have enunciated. The laws gov- 
erning the evolution of life n\ny be stated under three 
heads: (1) laws of developun;nt, (2) laws of struc- 
ture, and (3) laws of heredity. They may be diagram- 
atically classified as follows: 
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0. riirall«'li«iii. 
-t. Atlaptiitioti. 
."». (M'Tiitoliij^y. 

t». Hiliit«*r]il r«viiinictrv. 
7. rnrn*lutiuti of growth. 
III. Liiw« (»f lH«ri*<litv. 

1. riiiiiti*rru|>i<-(l or r(intinii«>ii<« traiii^iiiiMHioti. 
1. IiitirruptiMl or liit«*iit iraii.*iiii**?*ion. 

A. Sexual traiiHiiii<»i*ioii. 
t. Mutual or auiplii^ouou?* trau**nii««i*ioii. 
Hf till* liiw^ of (|«*v«-lo|Mni*nt, growth forrt* or Imth* 
ini*ui. a* I'fiif. i*o|H' liu^ t4*rnu*<l it, i?* tin* luoitt fuii<la- 
lut-tital. l'roto|iluAiu i!« a ^n^ut uton* Iiouh* of riit'r^y 
from mttiout. It, alom*. m rapahh* of rouvf*rtiiiK into 
It- OH II -iuK"taii4'4' fiir«*i^u iuatt4*r — iii(»r^uiiii* unions 
plant** ami tir^aiiic anioii^ aniniaN. By tlii!* roiivoriiioii 
of foHM^u •*ul***taiir«* into tin* ImmU' of till* or^uni*4ni, 
yr^tHtli i*» in«lu<'r«l, I'Ut till* ^mutli n*(|uirt*^ uii 4*x|H*n4li- 
turr *>{ iii«-ri:v. Tlu- CN-nturv I)i«'tionarv ri'ffru to tlir 
following pa*<»ii;:«' «if (*o|H***« for a <l«'linition of liath* 
lai-ni " *• It I- hi-n- l«ft <»|M-n wlniliir lln-n* U* any 
fiirni «if f<ir««- ulmli may In* r-|»«'4 lally (h'ni^iifttiMl an 
'\n;il ' Man\ «•( tiir annual function^ an* known to 
U- itli\ -I* 111 iin<I « lifiuhal. ihhI if ttifri* U-aiiv onu wlii(*li 
iip|M ar* to Ik- !••••• <*\pli«-iil>|i- l«y n ffr«-iH*«* to tli«*fif forrfl*A 
ihitu «»tlor-. It 1* tinit i»i nutrition. TrohaliU in thin 
iti-t;tin«- (ofir lia* Im« 11 <»i» tu«-tainorpii<»*<'<l through tin* 
inllu«iH«- «>f tin- (•ri^inMti\«> i*t < f»n**<-i«>u« force in rvohi- 
titiii. tliiit it !• a «ii<»tiii( t •p«'i-|i-* 111 till' < at«*^ory of fiirii'^. 
A--uiiiin^' It to In- lurii, I lia\«* ^m-ii it tin* naiiir of 

ii'lth m I •iM . 

Katliiiii-ni. tlo'ii. i« tin- \ ital forn- in«luriii^ ^Ptvitti. 
I'riif. t'<i|N> lia* -tatt <i a** a futi'laiiif ntal lam of l*utti- 

* M'^t 1 f • ?'«*■ tt ]• J*f 
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mism* * * * "tliat growth-force, uninflueuced l>y 
inherited peculiarity, or auy stronger influence locating 
a nutritive fluid, must divelop extent in the direction of 
least resistance, and density on tlie side of greatest resist' 
ance, when not too great. The iUuatration of this state- 
ment would be that of a globular mass of cells brought 
to the point of junction of two media, as water and 
earth or air and earth, elongates in tlie direction of the 
medium presenting the least resistance, i.e., air." This 
law may be further illustrated by the growth of the 
foliage of a tree. When a tree is located in the midst 
of a forest, it is crowded on all sides and accordingly 
expends its energy in growing upward. If, on the 
other hand, a barrier be placed to its upward growth, 
the foliage will become dense and matted at the point of 
obstruction. This law of extent and density, as enun- 
ciated by Prof. Cope, is apparently intended to account 
for the distribution of force in individuals or species 
only, but it seems to me possible that a broader inter- 
pretation may be put upon it than Prof. Cope had in- 
tended to imply. As an analogy representing the dif- 
ferentiation of life tlie structure of a tree has been com- 
monly used, tltc spreading branches of which illustrate 




<lfl*v«|o|H»(l in I'Xlfiit ul«iii^ till* liiH?* of h*iiit n*ni«*laiHr 
aii<l iiitiltiplifMl in f(»rni» on tin* Minn* pliinc. nr hii« <!('• 
V4-I«*|N'«| in dfnnity ulon^ llu* lin«'?» of ^n»ulfj»l rr?»inlanr4*. 
llii« nuiv U* rulh'fl tin* I^iw of IMivloi^onir Kxtrnt iin<l 
I>«ii»ity. Arrordin^ to tliin view, livint: nnitt<*r Iiuh 
within it tin* iHitrntiHl |N»H*'il»ility of indrtiniti* growth 
an*i niiHlitinition. Tlit* ^routli in liniit<*<| u.h S|H.*n(*4'r haf» 
nliMwn l»y tin* nuiit^ outrunning th<* ^urfiire, wliili* modi- 
fKiitiiin i^ liniitiMi ( 1 ) l»y tin* |N»!*!4i^iliti<'^ of t*nviron- 
ni<iit to rrtatc viiriiition!*, un«l (2) \»y tin* ability of tho 
or^iini!«ni to ii<hi|>t itnolf to itH rnvironintMit. If it Ik* 
aj*k<*4l how an orv;anif»ni 4*an adapt itM*lf to an i^nviron* 
nit*nt which i!« itM*lf th<* cau^t* of tht* variations, the* re- 
l»iv I* hv the* ?«4l4M*tion of Hurh 4*nvironnirntal varnitiont* 
A* an* adaptive, or convrmelv hv the elimination (»f niieh 
A«% ar<* unadaptivf. Living niatt«*r, then, like a ^i^antic 
tree or hufth, •«|>rea(N out in all direetion** wliere the en- 
vironnient offer?* leai^t re«>i*»tanee, and nuin wa!« not an 
arrident ur happy (*oineidenee in the ainileti*t wander* 
in^« of hhnd foree**, hut rather the ineviiahle outeonie of 
natural law. 

MetalNdi*»ni, arrordinc to the Century Pietionary, i» 
" the •uni of the eh«*n)i«'al rhan^«*«i within the l>ody, or 
within any Kindle rell of th«* Uidy, hy whieh |»roto|da8in 
!• either renewed or changed to |H*rforin A|MTial func* 
lioiif*. or eNe di!ior^ani/.ed and prepared for excretion." 
Cieildc** and Thoij|i«iii in th«-ir work on the Kvtdution 
of Si X. ha\c ••'•|H-rnilly eiii|dia-ixed the lin|M)rtance of 
the hiH*i (if nietaUdl**!!! Ill the deveh»pnient of •«|HM'iefi. 
MetalM»li«in should \»r rh-arly di*«tin^ui«iied from hathm- 
l»in or ^foHtli forte The latter !•» a force analo;;«>u^ lo 
flei trn ity, for in«tun(e. %^hich condition** the ^rtfwth of 
an or^ani*m. hIiiIi- th«* foriiH*r i** an expre>i«ion of the 
chan^'c^ continuall\ taking place in pri»toplatm. There 
are two pha»e^ of luetaUdi^m. When the protoplasm i« 
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in « passive growing state and storing away energy, it 
is spoken of as anabolic, but when it ia in a disruptive 
condition, giving out energy and breaking up into 
Binipler compounds it is said to be katabolic. The 
metabolism of an organism is constantly varying be- 
tween the anabolic and katabolic state, although of course 
not in rhythms of definite duration. 

Messrs. Geddea and Thomson have devoted a consider- 
able space in their work on the Evolution of Sex to estab- 
lishing the principle that the male nature is naturally 
katabolic, the female naturally anabolic. They have en- 
forced this principle by many examples and arguments, 
and it is justifiable, it seems to me, to use it as a work- 
ing hypothesis. The law of sexual intensification pro- 
posed by me in a recent paper on the Colors of West 
Const Mammals* is based upon this principle. Among 
west coast mammals are certain species which have as- 
sumed a black color in harmony with their surround- 
ings, which are dark in hue, owing to the volcanic rock 
of which the soil is formed. A particular species was 
taken as an example, the black-headed ground squirrel 
(Spernuiphilus t/rainniurtis utricupillna), and an attempt 
was made to account for the blaek color. For three 
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color of thin race was produriMl from brown or gray an- 
C4*!«t«»r**. It in found that tin* male avera^oHconrtiderahly 
<larkt«r than the female, although femalen may be found 
iu« dark ws the lightent male?*. TIuh i» in ae<*ordance with 
th«' |>rinri|ih* enun<'iated l»y (iedd«*n and ThoniHon, that 
the tendenrv of the nnile i*t katalndit', of the female 
anuUdie. Tlie ^urpluit of energy of the nuile would Ih.* 
ex|K*nded in pigment, making the color more intenne 
than in the female. 

It will now In* neceAmiry to anti<*i|)ate two of the law» 
of heredity aj* quoted in Zoi* from Hu«*ckel.* **A third 
law of c'onHervative tran^mi^Hion mav In* called the law 
of lexual tranAnii»r«ion, arcording to whieh each nvx 
tran!*mit}« to th«* de^r4*ndant<« (»f the f*ann* m*x |N*culiari- 
ti«*«« which an* not inherited l>v the dcjtcendantM of the 
other ^vx. • * * A fourth law of trannnuHMion, 
%ihirh ha** hrn* to In* m<*ntioned, in a certain Henne con- 
tradict^ the lant. and limit** it, vi/.. the law (»f mixed or 
mutual (ampliigonou^) tran-*mif«Hiun. Thin law telU u«» 
that cv«*ry «»rganic indiNidual |»roduc«>d in a ?«exual way 
reci'iv*"* <|ualitie«4 from Im»iIi pareiii**. from the father a*i 
w#*ll u* from th«' iiiMiher." 

NoH. according to thi** hiw of mutual traiif^mij^AKMi, 
thcrt* Hould Ih- a c<in«*tant tend<*ncv for the character?* of 
till- male and fcnuih* to comhiiH* mon* or le!«n in the off. 
f>I»niig. Thi^ tendeiiry. if acting alone, would re«*ult in 
an a\« ra;;*' color f^r ImiiIi »«exe». The femah-** u«»iild Ih*- 
tonie darker and th«* male** lighter. The katalN»lit«ni of 
the inale**. howe\«*r, H«»uld tend to k4*e|» thi'in at an 
ANera^e di^taiici* in advance of tlo* atialndic ffUialeA, 
and a tohraMv con»tant ratio w«»uld Ih* 4*«ital»li<*hed. If, 
then, thtfe Here n«ithiiig to hinder the f* inale from a|i- 
proa* hiiig th«' 4 hura< ter- of tin- male, the latt«r Hould 
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be coiii;taiitly pushod aliead by katabolism and drag his 
! in point, suppose 
xisted in a pair of 



40 

40 
imtual transmission 



mate after him. Thus, in the > 

the following proportions of color 
these ground squirrels: 

Brown 10 

Black *>0 

White 30 

In accordance with the law of i 
the two sexes are approaching the average: brown 15, 
black 50 and white 35. As the first ratio had been ad- 
justed by tlie difference in metabolism which is sup- 
posed to be constant, the real goal toward which the 
male of the next generation is advancing is shown in 
the following proportion: 



Brown 

Black 

White 

The male of the s< 

the proportion of col 

and white 2fi.25, the 
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.... 10 : 20 
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15 


60 : 40 
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60 


30 : 40 


X 


36 



cond generation would then have 
>rs as follows: brown 7.5, black 75, 
black having increased consider- 
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III ttliir i»la«k fniiii, tin- jiirk-rnl'l'it of INpiritti Siiiito 
I-..iim1. I^iu«t ruliforiiia. /.'/»»'- i tftii'int. in wliii-li Uilli 
iiiai*- :iii«l f<'iiial«' nrt* «'<|Ually l»la<-k 1 lii«* law. a** jitatiMl 
III Z«M-, Ti'ivTVi'*] oiilv to trati«*f<»riiiatioii<4 of rolur. Imt 
\%«»ulii apply «*i|ually t«> any furni ni niMililiratinn . Varni- 
ti«»n-. ar<*or«lini: to tin- prin< iph*** -tat*-*! in tin- chapttT. 
ar<* <iu<* to intln4'nr«»« of tin* onti-r uorld u|Hin thcor^an- 
i«ni. Oiif of till* nio«t |H»trnt <*nvir(»nnM*ntal intlucnrf- 
i* nutrinirnt. If tlnT** Im* an ahundanrr 4»f nouri««hni«'nt 
«lurin;: a |H'rio«I of tinir. tlir t« inli-nry will ut fir«t !■«• 
aiiaU»lir, «ir < on-^trnrtiv*'. Tli»*n* i«*, at ••urh tinn'?», a 
*t«»rin^ away of •iH'rj:y f«ir futur*' ii*«'. (mm|i1«»?» an«l 
'r)i«»iii«on lniV('«*l)own that a pr«'p(>n<l«'ranr<* of fmnilr** 
I* U.rn Ml titn«-<* of pl«nty. of nial**^ in tiiin*- of Hant. 
Afti-r a tinn* of iHiuntiftil n<>uri->iiiiH*nt •«np|Ni*«r ii |H*ri(Hl 

• •f •«antv fiMiij "Upply to follow. TIhti' u ill In* a t4*n- 
«ii iiry touar<l katalMili»ni. wliirh niran** ii lircakiii^ tip <»f 
th** « 111 r^y ultH'li hA<* Inrii acriitnulatin^. a t<*n(lfn(-y 
touar<l \ariation an*! a prfpondrratu'r of inaU*«». Tin* 
tiial« o U in;; ni<»r<' kataUiJir tinin tin* f«'nial«*^. will t<*n<l 
to \aTv 111 a<lMin<<* **f xUv lait«r in «-v»rv <lirrriion in 
whnli a oiirphi- of finT^y nii^lit U* txpfl*n4l<*<l. In 
n<»tin)^ till* «litT««r«*nt kind-* of variuti(*n wliich tiavi* )H*fn 
<»)>«irv«><i it Ha<« found tliat thty might (nn?4ii*t of «iifT«*r- 
••iH i'i» in "i/*', •lia|H-. |M>tiition, nuniU'r, rolor or ih** 
ad'lition of piirtt. It i-* ohviou«« tliat any inrri*aM* of 

• i/<- of thi* wlio|«> or^ani-ni «»r of any partirular part h 
•ItH* to an inrrtMi-4* in th<* iinnilH*r of «'on«*titin*nl <h*IN, 
«liil«- Nariatioiit in •ha|H* ar«* dm* Mniply ton diff«-rt*nt 
dftnhiition of tin- r«-IU or to an nnrfn^r or •li'«'rt*a'»r in 
th«' iiuiiiIh r in any partnuhir r4-u'i<*ii- Variation^ Minh 
.!• ordinanly o«rur in or):ani*iii* th«*n. art* apparently 
«*ith* r \arhition« in niitiiU-r or |N>«it inn NttniU*r and 
|M>»iti<in d* |M*nd <>n th«- ain«»tint and loration of growth* 
for<«'. uhnh in turn i^ « ontlitionrd hv the meialxiliiini 
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of the organism, which last is determined by nutrition. 
The law of sexual intensification would thus seeni to be 
applicable to any form of modification, which may be 
encouraged by natural selection, in which the male takei> 
the lead, but would in no wise serve to originate any new 
part or structure. 

At first sight this law mi{;ht appear to be a mere re- 
statement of the view of Dr. W. K. Brooks. According 
to his view, the male cells are the bearers of geminules 
inducing variation, and in hard times the variable males 
being in preponderance, would induce progressive varia- 
tion. Rev. J. T. Gulick has criticised this view as fol- 
lows:* " There can be no doubt that in many species 
the males are more variable than the females, and that 
in some of the same species the proportion of males in- 
creases with the degree of adversity; but this does not 
seem to he suflicieut ground for maintaining that the 
increase in the proportion of males will increase the 
variability of the oEFspring, Increase in the number or 
amount of the variable element does not necessarily in- 
volve increase in the variability of cither element, or in 
the offspring of both. I find need of additional factora 
in order to bring these facts into any relation to the in- 
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found a iiiiiti* tin* Miriii)>ility of tlic *%|MM'i4*A wouM not 
inrn'UM', <lo4'«» not, of rour****, »|»|»ly to tlH» luw of Hrxiial 
int«*n'*irK'ation. wliirh ha-, it •*<*<'ni?*, Ikmmi |»lar<'<l u|N»n a 
tiTui l»a«»ij* tliroU}^)) ihr r<«*«ar(*li«*^ of Mr'^-r-. (irddr?* and 
Tlioni«»on. 

(*o|H* (ir**! rnunt'iatrd th«* law of amlcration and r<*- 
tardation. Two jMi-'^a^t'-* nuiy U* citfd fr«»ni hif wrilin^j!* 
«*\|*lanatory of thi« law " I lN'li«v<- tliat \\iif% in th«* 
f»iinpl«**«t nioflf of •statin;; and rxplainin^ tin* law of varia- 
tion, that -onn* form** arijuin* !*oin«*thin^ which thrir 
parent** did n«»t |m)«««>«.««. and that thoM> whirh a<*i|iiin' 
?»oni«'tliin^ adilitional have t<i \mni* thnaij^h more nuiii«*r- 
oun ota^e** than their anee>*tor?«; and tho««e whieh Iom* 
}>oni«'tliini: |»a-* throui:h ffw«r ••tavjefs than their anee^*- 
tor*. an<l tht-«* |irore*-e«» are exj»r«'«»«*e<l hy the terin^ ' ae- 
eel«-ration * and 'retardation.'*** On another oera?«ion 
he had ex|»re«»-ed the lawthii**: "It wa^ aUo Hhown that, 
if the «inhryonie form were the parent, the udvanet*d d«- 
f»e«-ndant v\a- prodneed l»y an inrr«'a?»ed rate of growth, 
rnhnh |dH n«»m«iion wa«» « ailed tiitrh vititnt, hut that if 
the ( mhryoiiir t\|M- were the off^prin^, then it.n failure 
to attain to the ronditton of the parent i«* dui» to tli«* 
• u|HT\«iitioii of a ••lower rate of growth . to thin ph<*nom- 
en<»n tin- term rrtm Jntnnt \*a- applied.** t 

\S ith r« ijard to the rjiu»«' of aeteleration I'rof. ('o|m* 
!ir*t made the follow m^ ?»u^';:«'«tmn I •' The ••Ue4-e*«»i\«dy 
lii;:li« r decree of oxidi/atioii tif lh«* h|o<»d in the or^'aii-* 
de*u'ii«d for that fumtion. wheih«*r |Mrforniin^ it m 
%ial«ror air, would r«rta:iily aetelrrati* the |MrformatM «• 
(»f all tiie vital fumtion*. and iiiiion^ other* that of 
jjrowlh Tliu** It may h«- that n,* * lrniti**n ran \**- a« - 
rounted for, and th«' p!o««*% ,,{ ih«' d^-velopmi-nt of tin- 
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liidcrs and sundry lesser groups of the vertebrate kiug- 
(lom indicated; for, as already pointed out, the defini- 
tions of such are radically placed in the different struc- 
tures of the organs which aerate the blood and distri- 
bute it to its various destinations. 

" But the great question: What determined the direc- 
tion of this acceleration? remains unanswered. One 
cannot understand why more highly oxidized blood 
should hasten the growth of partition of the ventricle 
of the heart in the serpent, the more perfectly to separate 
the at-rated from the impure fluid; nor can we see why 
a more perfectly constructed circulatory system, seuding 
purer blood to the brain, should direct accelerated growth 
to the cerebellum or cerebral hemispheres in the croco- 
dile." 

The above statement of the cause of acceleration is 
in reality no explanation, for after all the real question 
is what determined the direction of the acceleration, for 
which Prof, Cope does not here attempt to account. In 
the paper on the Method of Creation of Organic Forms* 
he offers another explanation, which appears to be fiaal. 
He asks, " What are the influences locating growth- 
force?" and answers, " The only efficient ones with wbiob 




KVOM'TIOS or TIIK C'ol.oK- op IMHUH 



I •! 



iii« lit ti'lNnf r<'|itilc<* ami ti**)!*--). whirh im* iiinhr lli«* 
\<>lirioii of an aiiiinal. II«*ri-. aii<l in nniiiv otli«*r in- 
»'an< • - uliif'li nti^^lit \h' r\\v*\. it lainint )h* a-**<*rt<*«l tliat 
tin- iiutrithti) of n*i. i* not iumNt tin* «lir«rt fuiitrol of 
tin will tlir«m^»li tli«- iiirtliat ioii of ihtv** for*-**. TIm-k*- 
f«ir»- I ant «li»|M»*ri| to Inhi-vr that «jro\vtli-for«'«* may Im*. 
llirou;:li tlir nMitiv*- f.irrr i.f tilt* aiiiiniil. a- n*a«lily «!«♦- 
t«Tni}n<«l Im a l«Hii|ity \vli«'r<* an «'X«-rntivr nr^un <1im'-% n«»t 
••\i-t. a- to tlif fir«»t *«L'in«iil nr <«-|| of *»u«li an nr^aii 
alr» a«ly « «iiiiin«'n<'«'<l. and tliat ttfurt !••, in lli«* tir«i«'r of 
liin« . tin* lir-t farii.r in ar<«'liralinn.** 

All thiit f-an Im- <»ai«l to tlic alnivr i-» that it inav U* 
triH*. hnl that it ha- n«»t v«-t Ih-i*ii «li*nion'*trat<H|. Tln*r«* 
I*. in«l«'«'«|, a va-t «litfrr«*nr«« )HtH'<*rn tin* a**<^iiin|»tion 
that n*>«' ran nioilifv a part wimi) alr^adv «*xi^t**, and th<* 

• • • 

.i-»«utn|»tion tlnit «l«-*ir<* or «*fTort ran ori^iniitr «*onM*tliin^ 
whnh iloi** n<»t «'\i-t. Mor«*ov«T, «'\«*ii if effort In* a 
\alhl fartor m rri-atton. it f aiinot. it •»('«*ni** to uu\ havi* 
iIh' ^« iH-ral ap|>li< iiti'iii a-rriln-d to it hy I'rof. ('o|h«. 
K«»r «\iiiu|ih». It roiihl a|»|iar«-ntly hav** no inHih-nri* ti|»on 
tin- orij^ination of n«*v\ «t»|or«». I>«m«» th«» hird df^ir** to 
U- proiiTtividy <.di»r«-d'' If -o. it niii-t drridi* what 
r«.|or* uotihl Ih* ino«*t in har!n«»nv with itn ourrotindini'H 
and tlnii inak«* an «-tfort of will to have* th«'««* (*o|«>r*« 
*l*\« l«i|Md . all "f v\hi<|i I*, on iIm* fair of it, in<«»iH««i\ - 
tthh < >r hy what iiiia'/inahh- -oft of rffort roiild fratlnr"* 
U ori;:innt«d*' l!!f«»rt. lh« n. if it ran U- «ho\%n to |ia\«» 
any <rtalivr j»owit, inii*l U- rrh-^^nitrd to ii vrry •|M-iial 
ti« Id. and raniiot Im« nin-idrri'd ti* ihr ••d*- or r\rn 
|<rin< i|*al originator id thr titt«*t. 

What till n ran U- mn-idrrrd thr ori;;inator of thi* 
!lttr*t'' Ihl" I ha\r attriiipti d to in«ltratr in thr «lii*< i|*««|on 
of NariatiMi) |t t* an • ii}|dia«i* ^f th«' Milairi.in rath<*r 
than thr Ijititiirrkiun fart«*r It i<* rath«*r iii«'r«* in iirrofil 
filth th«' \irw% of Kiiiiir than <*o|»i-. although Uiih art* 
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considered of importance. It is the recognition of the 
importance of physical and chemical causes, as the 
originators of new parts, The environment produces 
clianges of whicli natural elimination destroys the least 
advantageous, leaving only the fittest to survive. There 
are metabolic rhythms in life. When the anabolic ten- 
dency is in the ascendent life is non-progressive, or 
there may even be retardation; but when the katabolic 
tendency is in the ascendent, life progresses along lines 
determined: first, by the nature of the variations, and 
second, by the operation of natural selection or elimi- 
nation. 

It may be of interest to note the bearing of the law of 
phylogenic extent and destiny. In the growing tree 
whenever its jirogress is checked in any direction, if the 
reuiiitunce be not too great the foliage becomes dense and 
matted. So with life as a whole. When a new plan 
of organization was originated, nature ran riot for a 
time in the wealth and multiplicity of forms she dis- 
played. Take for example llie age of reptiles. In their 
palmy days they were without competitors; climate and 
vegetation conspired for tlieir well being; the soil had 
not been cultivated and was capable of bearing an im- 
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!ii!iiriitiv(*ly. (»r in ntiirr word?*, in thr ^n*iit luultiplini. 
tiMii of nxicU -|MTif4 a*« filn*ii(ly ••xintiMl. In cour*t<» of 
tiiiM* tin* roiiflitioii** of lifi* U'caitK* \vhfi fHVorul»l<* to 
tlH'iii. iiion* |»oW(<rfiil iui(iit:oiii**tH aro*»<*, hihI tlu*}* In'^rii 
to i|h in«ll4*. Ki'tanlatioii U*^aii, iiikI to-day then* tin* 
l«'ft a f«*w poor fraL'iDfiit** <if that mighty howt that liv<*d 
III th«* ii^f of n*|»lih— . 

I*r«»f. Alph«u<< IlviittV law of roiifriitratioii in vi*rv 
• Im-i'Iv r«*hit«-d to th«' priMrdin^. Umih; tn fa<*t a form of 
.!• I ilt*rati«»ii. I'rof. llvatl thin* allud«*n to it:* " Th«* 
iau of rotiri*iitratit»n in d«*v<'lopnH*nt ««r<*niH to t»xpn*»»}4 
.in inxnruihh' nioih* of artion of hfrrflitv. in thi* 4*urli(*r 
r«*produrtion of h«*n*ditary (dnira<*ti*rii«tir«* of all kindn 
and nnd«T all condition**. In pr«»i:n*«*«iv<* •♦iTii*!* it a«'i* 
upon iH-althy rhara('t<*ri*«ti(*«» and ap|N*ar*t to Im* an 
a«laptation to favorahh* **nrronndini:H, and in n*tro^n*«««*- 
i\«- •••rii*» n|Miii patholo^iral rharari«»ri*«ti<*. and i?* pndi. 
.il'ly an adaptation to nnfaxorahh* •*urroundin^H UHually 
U-adini; to th«- «'\tin< tion of tht* •««-rir«» or ty|K*.** 

Thi- cipI- tin- di'«u-*»ioii of ilo- \iiwn of d«*v<*lopnH*nt. 
< >f ilo- law** of *tru< tnr«» and hcrrditv litth* n«*«'d In* •♦aid. 
For iIm' *«akr of ( 4inipl<t«'n«"***. hov\«\«r. and i**«|HTially 
a* It u ill Ih- n<««'****ary to r«f«r to thi*tii in th«*?nM'ond part 
of th«' Hork, It will Im* ad\ i-al'l«* to ini'liidt* a hrn*f ntatr- 
iip lit of tloiii I'rof (*o|H-. in thf (*hapt<-ri>n Kv«dution 
and it«» t *on««M|ii«'nrr^. f •*tiiti'«» tin* following four law* *>f 
•tru' tur»* 

•• 1 //i#jMo/.»/./ 'riii*» iiH-an- that aniniaU an* rom- 
pM.«d of «-orr«-»|*'Midiii;; part**, that tin* \ariatioii«» of an 
original aiitj ti\i d nu'iiUr of «|(*iiM»iit«* «-on**titut4* tli«*ir 
onlv ilitf* r« !i. I * • • 

• • *J Sn, * f mm,,,iml ll^tntf*n rhl** r\pri'*»««'<» th«* flU't 
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that species naturally arrange themselves iuto aeries in 
consequence of a mathematical order of excess or defi- 
ciency in some feature or features. Thus species with 
three toes naturally intervene between those with oue 
and four toes. * * * 

"3. Par<illi:ll.Hni. This states that while all animals in 
their embryonic and later growth pass through a num- 
ber of stages and conditions, some traverse more and 
others traverse fewer stages; and that, as the stages are 
nearly the same for both, those which accomplish less 
resemble or are purallel with the young of those which 
accomplish more, * * * 

' ' 4. Telailogy. This is the law of adaptation so much 
dwelt upon by the old writers, and admired in its ex- 
hibitions by men generally. It includes the many cases 
of fitness of a structure for its special use, and expresses 
broadly the general adaptations of an animal to its home 
and habits." 

5. Geruiology. Prof, Hyatt has enunciated this 
principle of distorted or pathological types.* It is the 
law tliat there " is an exact correspondence between the 
life of an individual and tiie group to which it belongs: 
namely, the young and adolescent stages having direct 




KVol.rTlO.N OK THK t tU.oliH oy IlIllh.H. 



7t» 



t>. HiLtUi'ill m»fniinttr»j. It \n Hot <'l<'nrly iip|mri*iit U llV 

lulatrriil (*yiuiii«*try •should In* .-to |»n*valt*iit in or^iiiiir 
i»trurtiir<*A, wh«*tlM'r it Ih* <lui* to m>iii«* fuii<Iaiiu*iital law 
tif ^:n»wth, \*v |H-r«*i.-t4Mirf of ty|M». or to ?*oiiu» principle 
of utility. Wiillaci* iia*% a<lvorat«Ml tli«* la*«t vi«*w with n*- 

« 

l(ur<l to tilt* Mlatrral -»yianH*try in tli« ro|or«* of aiiitnaN. 
ttr^iun^ fr«>in tli«* fart that wh«'n* protiMtive or rtMo^ni- 
tiMii marking** an* no lon^or of utility, u» with (loini*<*ti- 
ruteil uniiiiuU, bilateral r*vinni«*trv in lo^t. 

7. (\trrrl*tttitn uf tittttfth. Thif* law ha«» Immmi inont 
cl«*arlv enuiieiat«M| and erttahli.thed hv I)arwin. Owini; 
to th«* rlo**e intt*r<le|H*n<l«*n<'t* of part** in or^ani^nl*t, any- 
thiiii; which afTect;* tine ^trticture in the ImhIv inav <'au»e 
a f«iinilar or corrcf*|M»n(lin^ nio«li!ication to ap|H*ar in 
noiue other »»tructure which in not directiv intlueiiced. 

The luwKtif heredity may U* condensed after Ilueckel. 
thu?»:* 

1. I'ni ntfrriifffrti nr <-«#iifi/iif«iii«i (i'tttiftmimMttm. (*hll- 

dren are in ^jeneral like their parents. Thin i?* expre^^-^ed 
hy the phra«*«' '* like producer like," or more accurately 
'* <»imilur tiling** produce -similar thin^!*." 

•. I litrrruftt^il itr hiUttt tm nnintMmum. Among certain 
lower foniifi t»f life tli«*re in an alternation of generatioiii*. 
ihe children U^ng like the grandparent**, the parent** a 
«IifI«r<nt organi-tn. ** If we expre?»*» lhi«* general lau 

and the ••ucr***-*!!*!! of gen«*rat i«t|l<« hy the letter?* of the 

alphalM-t. then A <* F«.whiUt H U F, and no on. 

A. S^xti^ti /r»iii*#a#«»io»4. F«ach ^ex tran*»mitn to it* 
otI«pring ifrtain |HTuliarilie«* not |M»i*nei»MMl hy the other 
M'X, a*, f«»r e\aiupl«*. th«' anller«« of a d«M«r. 

4. Mtjf'l nf ,,t**lu*il i amphigoiiou** I /r'i/i»ii»i««i*»n. 
••Thi« law t«IN u* that «v«ry organic indixidual pro. 
duc«-d in a ••xual Hay re(«iyen «|ualiti«*n fr<»ni Uith 
p«rentn, from the father a* well a^ from the mother." 
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5. Abruiijed or simplified tranntuiasion. In embryouic 
development the organism does not pass through all 
ancestral stages, but omits a portion of them in order 
more rapidly to reach a state of maturity. 

Having clearly defined my attitude in regard to the 
non-creativeness of natural seleclion and the necessity 
of qualifying it by the laws of developmeiat, structure 
and heredity, it will in the future frequently be found 
convenient to speak figuratively of selection as the orig- 
inator of this or that character. Whenever a use is 
found for any structure or peculiarity of a species it is 
justifiable to assume that such a character has been 
encouraged by selection or elimination, and this is a 
most important, although not the ultimate step, in (ieler- 
niining how tlie feature under consideration came about. 
It is indeed the only step which can be explained in most 
cases, the causes of the origination of anything new 
being so intimately dependent upon the nature of the 
organism, that comparatively little is known of them. 

Two forms of selection still remain for con side ration, 
sexual and physiological. Both have a direct and vital 
bearing upon the subject of the colors of birds; for if 
sexual selection be a valiii factor in evolution it is 
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II -irii:^';:l«- fnr fxi-l«ii* «• in r«*lati<>ii to oiIht organic 
Ih'Iii;;- Mf to rxtrnial roiHliiioii^, ImU on a f*trum;I<* U*- 
tH«M*ii tin- iinin hltiaU <>f mii* •i.rx. ^t*iii*rally tin* iiial<*rt, 
for ill*- |M»-«»«-^ioii of iIh« oiIm'T ?»rx. TIm* n'?*iilt in n«»l 

«I«iitli I't lln* illi-u«i-|.**fiil roiii|M*tlt«>r, hut frw or no 
<»tf-|»riii^: * Tlnrf ar«* two form-* of «»«-xual ••♦•hM-lion. llir 
law of l.atlN- wIihIi i" iimvi-r-ally a«liintt«'«|, aii«l ** prrf- 
«*niitiiil uniting " a- Lloy<l Mor;jau lia- t4*riii<'<l it.* wiii(*h 
\n f|«iii)it<t| l>v luaiiv. It !•* known tiiat th«* nuilr*^ of niunv 
anmiaU. «-|*«i'ial|y ainoii;^ nnininuiU an«l hinln. H^ht 
aiii'Mi;: tlHiii-«l\i— for a frniair, tin- \ n- lor rarryin^ ofl 
th«' |»ri/«-. TIh'I*' «i4ii Im- litlli* tlouht tinit in -in*li ra!*i»?* the 
ni<*r« |Hiu<rful male** iHTonn* tli<* paniit* of tin' rari*, and 
th:il «\trv a«l\antai;«* \\\iu li tli«'V niav imi^-h*** in tlirwav 

• •f -trm;^!!!. a;^ility, or -|MTial w«a|»on-. -mli a?* antlt-r* 

• »r •|»ur«, will Ih« •••l«itr«| 111 arror<laiH'«« with tin* law of 
hat t If i*T«f«-r«nt nil mat in;: !•« tliu* «h«-<rilHMl hv Ihirwin ♦" 
" Ani'-iii^-i l»ir«l». th«' T'liitft i- oft«-ii of a iiion* |M'ar«-ful 
rh.ira* ti-r All llio-*- who liav«* att«'n«lt'<| to tln^ •♦uhjiTt, 
Uli»M- tint llMr«- I- •h«- -••v«'r«-*t ri\alry Im^iwi'imi the 
nial«'» **( la.inN -p* ni— t^i attra< t, hy -in^iii;:. lh«* f«-iiiah*«*. 
Th*' r-H-k-t hrii-h of (itnaiia. hir«U «»f |».ira<li*«*. an«l ""oiim.* 

i»lh«r- « •»!» ji« ;r.it«'. an<l -u<*. « '.«»i\f niah*» «Ii«|»lay with 
iIh iii<*-t « laU'Tati* «-ar« , iin«l -hou #*tT in th«* lH**«t niaiin«*r 
th«ir ;r"r;:«'iu- plumaijt-. th«v lik«ui*#» |H*rf«»rni -•iran^:** 
Hiitii- Ih foff tin- f«iii.il«—, uhnh, '•tiiiMliii;; hv rt* "iM'ita- 
t«»T-. at la*t * Ihi«»*«- th«- ni«»-t attia«ti\i' partner. ripj-^f 
u h-* liitv« • lo«i*|v atti'ii*l«<l tt* hir<l« in < ontin«*ni«*nt virll 
kii*u thiit th«*y •tft« II i.tk«' in«li\i*lual pr«'f«'r*-nri« an«l 
•h-hk«-. Thu- Sir K. II«rM!i ha- «!♦ "rriln*! h<>w a pn^l 
|M III ••< k \ia« • iiiiio-ntlv attractivi to all hi* h«*li hir*N I 
4ann«*t ht r* i nt* t «'n th* to « i"**ary «h'tail«. hut if man 
«*Mii in a •h<*rt tiiui* ^m\<' Uauty ainl tin tli*^ant <'arriu^t* 
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to his bantams, aocording to his standard of beauty, 1 
eau see no good reason to doubt that female birds, h% 
selecting, during thousands of generations, the moal 
melodious or beautiful males, accordiug to their standard 
of beauty, might produce a marked effect." 

Darwin's theory of sexual selection with regard to the 
colors of birds is simply this, that both sexes were orig- 
inally dull colored and alike, but the females, in se- 
lecting those males for mates which were more brightly 
colored than their fellows, have gradually brought about 
the brilliant and diversified plumage of the male birds 
of to-day, Wallace takes a directly opposite view, as 
expressed in the following passage: * "I have long 
held this portion of Mr. Darwin's theory to be erroneous, 
and have argued that the primary cause of sexual diver- 
sity of color was the need of protection, repressing in 
the female those bright colors which were normally 
produced in both sexes by general laws; and 1 hove 
attempted to explain many of the more difficult cases on 
this principle ('A Theory of Birds' Nests,' chap. VI, 
ante)." 

Mr, Wallace then proceeds to elaborate hia views, 
explaining how the colors of male birds have become 
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furihiT tli»v«*lojM'<i l»y tin* romhiitH of tlio inulr!< for the 
|Mi«««*i««»ioii of till* fniialrn. Till' iiiont vi^orout* and <*n('r* 
p*tir ii«*ually Ihmii^ ti\*\v to nMir the iiioHt ofTrtprin^ iiit<*ii- 
wity 4»f rolour, if <l<*|K*iHlciit on, or rorrrlattMl with vi^or, 
wonM iv\\i\ to in<*n'ah4'. Bnt a!* <lifTt'r«»n<M»« of colour 
d4*|N*n«l u|K>n niinutr rhcniiral or Mtructual clifToron<'(*H in 
th«* or^ani^ni, inrroaj^in^ vi^or artin^ unequally on 
(lifT«'ri*nt |Nirtion!« of the intr^unient, and often produe- 
in): at th<* nann* tinx* ahnornnil developnientH of hair, 
horn*. !»<*ali"*, fi^athrr?*, «*te. , would alnioHt nerei^Harily 
leud aUo to variahh* distribution of eolour and thuH to 
iIk* production <»f new tintu and marking!*/' In follow- 
ing «>ut tliit* line of argument Mr. Wallace Mu^^entn thai 
color in proportionate to intrji^unientary development, 
reaching it.n nuixiniuni among l»utterHici« and hirdn 
where there ii^ the greatettt expanse and variation of 
win^f*. hut it luif« U^en anked why, if thin hy]M>thefii*4 
In» a trtie one, hatft are generally ho «Iu1I colored, or 

|»f*i<tlei* •o hri^jhtly. " The endlenf^ proce*?»ef* of (growth 

and change during the devehipnient of feathern, iind 
the enormoti!* extent of thi«% delicately organized !»ur- 
face," hi* nav!*,* **mu*«l have In^en highlv favorable to 
the pr«»duciion of varied colour effect?*, which, when not 
injuriou*. have In^en merely fixed for purjMmeH of B|>fcific 
iilentiticatiou, hut have often U*en modified or nup- 

pr«*«i»ed %l heiiever different tint?i Were needi'fl for pur|M>«i«*i« 

of protection." Thi*» ap|N«ftl to the extent ami "^truiture 

of the feitther can have hut little weight, for. 111 the 
majority «»f fa*«e«. it l^ the fX|M»«»#d edge of the feather 
alone uhirh i<* colored, the hn^al half UMiig a<* a rule 
white or *Mme dull ^hade of huff or gray. 

Whether the Hpp«-iil of Mr Wallace to the i:«*neral 
lawi of groHth 1* or i« not ju*«tifiah|e u^ un explanation 

*l c |. KV 
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of the markings of birds, the question with which we 
are at present concerned is whether the female exerts 
any choice of a mate dependent upon color, and whether, 
if she does so, it is possible that the markings of a 
species might in course of time be changed by tliis 
means. Wallace asserts that there is no evidence that 
the female is in any way influenced by color in choosing 
a mate. Among butterflies it does indeed seem incredi- 
ble that any such selection can take place, and Mr. 
Wallace presents the argument against this in the 
strongest possible light. His argument is controverted 
by Poultou, however, with considerable force.* Prof. 
Geo. W. and Elizabeth G. Peckham have published a 
paper entitled Observations on Sexual Selection in 
Spiders of the Family Attidse,! in which they advocate 
the factor of sexual selection in the production of the 
colors of spiders. They show that in this group the 
female is fierce and pugnacious, which trait, according 
to Wallace, should be accompanied with a surplus of 
vitality and accordingly with brilliant colors, as he 
claimed to be the case with the humming-birds. But in 
this group the males are nearly always brilliantly colored, 
while ihe females are inconspicuous. On the other band, 
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tlic <lanri*n and tourtuimontH whirli liave lH*en (^xrcutrd 
for llii-ir ^ratifiratioii, m'KtI for tlirir iiial<*H tho inaleH 
that tlifv fiiMl iiiuHt ]ll<Ml^ill^, |Niintf« Mtroii^ly to th<* roii- 
4*lii**ioii that tii«* ^r<*at <lifTfn*nrt*H in color and in orna- 
no'iit lM*tu'«*«*n th«* nnilt*?* and fiMnalm of tli«*«i<* f*|iid<*rh an* 
tin* r«**ult «»f Hfxual "idiMtion." Ind<M'd, anyone who 
mil att<*ntivclv foIh>w thi* a(*rount of th(***<* (dalN>ratr and 
|»atn«takin^ inv«--ti^ationH of thr courting haliitn of tliin 
faniily of ^pid«r«, nni**t a<lniit that in thn inHtuncv ut 
I«*a«t. thirr i*« (Min>i«h*rahl<* reason to lM*lit*v<* that f*exual 
«*4 l<<-ti<»n ha.<* |'hiy<d an ini|Nirtant part in th<* niodifna- 
tion of t-idor. 

Antony hird** it i** difli<*ult if not ini|>o*t?*ihh> t4» M*run* 

• u« h d« liniti- r«-.-uli?» from ol»-.«Tvation . It \n knitwn, 
h«>Hf\4r. that many nuih- hird*« di<*|day thrir nnirkin^*^ 
Ufor*- thf fiiiiah* in a vi-rv idalMiriitr wav. Durwin 
|H*intod thi** fa* ( otit a-» hfin^ r-|HTnilly confirnuitory of 
hi- thi'orv of •»«-\inil ?»id««'tion. It \^ llni- «*xplain<*d hv 
Wallar*' * " At paimi^-t im«* thr n^ah- in in a ^itgiv of 
i-xriirnHiit . and full of «\iil»«*rant <-ii«-ri:y. Kv«mi un- 
ornam«*n(« d Kird- lluttrr ili«ir u ini:** «»r -pnad tlo-ni out, 
«r««t th«*ir lail- or «ri*«*t- and thu** ^rivr vi-nt in thi* 
nfrvou** « \ritahihtv witli whnh thfv art* ov«»ndniri:t*d. 
It 1* not improhahh- that < r«'«*t*i and otht*r (*r«'< tih* 
f«iith« r- may U- pnnuirily of iihi' in frightening away 

• loiuH-. -Mo*' thtv arr tf«n«*rallv ePTled uhen anirrv 
or dur;n;: ««»ml»al • • • [j^j j^ tl»o«»r |N>rtion- of 
tlo* pluma;:!' Hhi<h u«ri- originally i-r«*f*t«d iindt-r the 
intin« n<«' of aii^« r or f«ar iKiaim* larv^ely d«*\f*lo|Md and 
lirii:htl\ ««i|or«'d. tin* artual «li«»|day uiohr tlo- intltirnrt* 
of jtalou-\ of *«'\nal «xrit«-mriit lMT«»nM— »|uit«' int«lli^i- 
hh* " Mr. Walla**', in tlo- al»'»\«- |«a--iijf. ha** }ntro«iiirifi 
II low thf<ir\ « xplailiili;^' tin htillialit <-iil«*r" of loale 
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birds, which it seems to me would need far greater prool 
to establish than the theory of sexual selection whicli 
it is intended to aupplant. According to this new hypoth- 
esis the brilliant crests, etc., of birds have been largely 
developed in order to frighten away enemies, but it 
would require a great amount of observational evidence 
to demonstrate this. On the contrary, in the majority 
of cases the colors of the male bird are not in the least 
calculated to inspire an enemy with fear. Let us take a 
familiar example and compare the two views as explana- 
tions. The house-finch (Ourpoducns mexicanus frontolis), 
is now at the height of the courting season and certainly 
displays a great amount of energy in the prosecution of 
his love-making. Three or four males may frequently 
be seen following a single female from fence to fence, or 
tree to tree. The wings are slightly lowered and the 
birds either face the object of their devotions displaying 
the bright crimson of the head, throat and breast, or 
hop directly away exposing the rump patch of the same 
color. Their vivacious song is also a feature of the 
courtship. The dull colored female eventually flies away 
with one of the competitors for her favor and the re- 
maining males start in quest of other mates. It would 




K\«»ini«»\ 111 iiih •«»ioi:'< OF iiii:ii*». ^i 

ill- .it::u««l I'Ut tlit i-ii<>iii > Tt.ilh iiiaili' l»y tin* fi-mal*'. 

NIr W.illii't liii-, lio\\i\ti iiiii-r}Mi-ii| .iii'>ilicr **{»]*•*•• 

! ;"ii ••( ;^'r«-.i! i;ii|Hi| i.iiM • . II- *.i\- " AL:jii!i. i"vi«li'ii«i- 

• t.liiitt*! hv Mi I>arAiii liiii»-« if. |«i«»\»- that «a<li l»inl 
!iii«i- a iiiati- tiii(l< r a!i\ < imiiii-taiH • * ll<- '/iNc* a iMiiii- 
i«r ••( rii-i- iif iiiif i.f a j'.m **i l'ii«U I'tiii:; -l»»»t, aii<l tin* 
•ur\t\i*r Ih-iii;: alway* f<>ini<l |>aii<il a;:ani aiiii<»-t iiii- 
?u« •llj.ti'ly. Till"* 1- -tillh :« iiily • \|'laiii««l iMi t lit* a**tim|»- 

tjoli that th«* «I«-t ruil liili of hlpU hy Valhill- ra!l-« - I- 

• ••lit iiiiially hii\iiiu' u I'lou ** aii'l u i<lou«i- iii iirarly f-«|Ual 
|.ri'|Mirli<*ii-. a!ii| thu« « ai h •>ii*' tiiHl- a frt-h luati*. aipl 
:t !# ati^ ti> till* • iMii iii-i<>ii that )M-riiiaiii iitly iiii|iair«-i| 
I'lr*!- an- \tT\ -'ani . -•• that. -iM-akiii;: hr«»a«Ilv, «-\ri'v 
t'iiti l]||ii* a fiiat*- aifl l>i* • •!- liMt thi- \\<>uM aliip>*t nr 
■ jiiitt- iitut rail/*- .iiiv i ff» • t i.f -i\ual •'«hrt i«iii of inh.i 
'T <»rit.itii«iit . -Ill'* tij* !• •- h;;;hl v-«ii!nr«'<l l»ir«l- u<ml«l 
'-• at I It t If .ii 111' •ii-.i'l . aiila::^ a- !• .m!«N havili;^ h«'alt hy 

• •if-prsii;^ ' If !• \\* r» i:ph»'l ti\it ih.it «'\«*rN inah- h»it| 
f*iini«i a tuat« th«i' W'liiM !•« a -• I '.-'M^ «li(li<-itlt y in th«* 
»a\ "f -• Mlal -• \* • -I'-ii. h»r Nil \N .il!a« • ha- n»»t i — tah- 
il-h» -i th.- Ill thi |'.i--a;^'i- ah'».i 'jM"** •!. It ••■« lii- ijuitr 
.!• lia'ur.il ti» -ui'i*"-* th.it th»-!» a!« .ilua\^ a iiiiiiii>i r **( 
hir*l* Hh'i \i,\\* ii«it f'ltiipl tiiati-. aii'l that « •iit-iijiu nt ly 
lh« r« ar«- « ••!i-?aiitl\ a -»i|'j'!y **{ ha« h" l^r- aipl «»h| ntapU 
oil hatifl til iua?i- v\ i! h all V uiiS"r f una'* \\ i<l<i\v t^r \% i<|o\\i i 

I 'tiU«-< t'lr* of hii«l- ha'.» Mfi II • 'ifiifji* iiN •! <iii thi* f.i't 
til at oi \ • r.il iii.ili - all- lo .ii : \ ;i! w a\ - - h'*t t<i •■111- fi-iiial' 
T't U- "Mr*- t h« •!'..!■ r • ■l-i • .iii*! iii'ii* r^ t :i ju j h.ihit • i»f 
f« iiiiil* hiT'l- \\ii. I :ii^ ir* '.}.*. I ;i'>'t • t t*'ii hm i-\tii 
«ht-ri -|*4« lal -'ai' h > i.. i-h !••: thi iii tl.i \ ai* f<iilii'l to 
ti«- li -• •"fiiin..fj ti.ii. • ',• '.!;,#! -• \ IL;- i- ii«»t«'l, 

iij«»r«*»» • I iiii- -ii ^' • !•• . :» - ■. A !i .• fi t III' -I \i i. .ill al ik«- 
If thtr« !• "it't 1 I'l'I" ••I'l.iii'' I :...il« - .1- -• I'ln- 
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Uiflhly probable, then, of course, every bird does no 
find a mate, and Mv. Wallace's objection is in validat<?f! 
Prof, and Mrs, Peckham bave shown that among th 
Atlidc^ every male does not get a mate. They say: *" 1; 
Hpiders, as the females gradually become adults, the, 
have a choice from among a number of malus, as tbcs 
mature several days earlier. The males will pair as oftei 
as they have the opportunity, and aa the mating seasoi 
lasts for two or three weeks, the more brilliant males maj 
easily be selecled again and again." 

Of considerable significance as showing the unsettled 
state of scientific opinion upon this difficult question, it 
the fact that two eminent English naturalists have eacli 
just published a work in which the subject is discusst-d, 
and have arrived at directly opposite conclusions. Prof. 
Frank E. Beddard, in his book entitled Animal Color- 
ation, concludes that sexual selectioUj if operative at all, 
is a very insignificant factor, while Prof. George J. 
Romanes, in the first volume of the series on Darwin and 
After Darwin, writes to the contrary in the following 
emphatic sentence: t "And, as regards the particular 
case now before us, I think I have shown, as far as sj>acw 
will permit, that in (he phenomena of decorative colour- 
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arii\«-«l at tin-*' ti|»|H»<.iti- ('on4-lu'*i«»n<* fr«»ni < «>ii«ultini; in 
til*' iiiiiiii tli«- •*iitiit' U(>rk<> that lia\«' lM«n r«-f«*ri<*(l {** in 
tli«- |»r««« «lin;: i|i-« n--H»n. it may !»«• |»r<»titiilil<* to n«»tni* 
tip- ;:r«»un«l- f'»r tlnir (I** i-hmi*. 

Trof. |»4-«l<l.it«l. Ill lii'' « lia|»t«r «»n S«\ual ('o|Mriiti«»n .* 
lir-t «iiuni«ratf-* in<*t.iii<t- «•( oixnal <liiii«»r|ilii'*ni an<l 
«lirlir«»niiit }«ni aiii<*iii^ f<iMii-' w Ihtc •«r\nal •*«-ltrtii>n i^ (>|i. 
\h»n*lv |»t«'rlu<l«'<l I'V tin natur*' «»f tin- mi^**-. a-. f«»r «-x- 
iinipl«-. atn«*ii'^ «*i»nic -|Mfh— of Krliino«|i'rni*. H«- -tatr* 
that ••\«ii atiitin;; l'ir«l- u h« n th« *«'\«-» an- «IitT<'r<'iit in 
««>toi the frniah i<* **oiiict iiii<'<* a** iH'autifiillv nuirk4'<l a** 
lh«' niah*. a* in rtrtiiin "iM-rn** of ('urii-**oH <*. |»arrot«». 
an<l thr n|>htn<l ^''Ht^i* Hr (ont4*n«U with Walhi*-** that 
th<'*«- hritii.int i«»liir* at«* nio«>t ronmion an<l <*trikinu' 
lit huttt-rtli* <* an<l hinl- w h«-r«- the natnrt* of th«- 4\|»an<hMl 
•nrfa<*«' v%*»ul«l fa« ilitat*- tlirir «h'\4*lo|»nH'nt . Hi- |H»int- 
!•• th«' \*i\ -li^rht I xhil'ltion of **i\ual «Iii hfotnat i-ni in 
niaiiiinaU. an*i « iti* in-taiif*'* **hi*\\in^ t h«* «l<-|Mnih n< « 
i*f •x-xual *\i* hft'iiiai i^iii in hir«l- u|H»ti th«> **('xual t>r^an«*. 

What I- t*» !•• -ahl of tho-i- i)hj«-<'t ntii<» to •»4\ual 
•rh'tj'-n' II;- lir-t o)>j«iti«*n i*. in»hi«l. a \all«l oih- -o 
far .1- It j^'*" ~ ^i^ III "houiii^ that tlot*- tail In- *>i \ual 
•li\« r-it\ in •••!'»i aii'l t«»riu wiMiout aiiv '•••hMii«»n. I»ut 
thi* h\ iM» !»•• an** «li«|«ri»M <• ••Alia! •••hrtion in f«»ini- 
*ih»r» it mij^'ht U I". --il.il A- rr;;ar<i* ««'iiain i«»olat««l 
in-t.iuii- of hir'i<* tn uhi« h i h« t«-iniih'. alth«Mi;^h 'litrt i- 
«-nt!\ • "Iiirtil ft«»iii (h* niah- i-«<|uall\ h«iiut ifiil. th*!*- i* 
nin« h r<*oiii fur .tr ^juni* nt In tht lir-t pla< «* it u«»iil<l 
fi* in<r--.ir\ ti>kn«>v% 111 « a« h -jh « ihi in-tan< « in what 
till- «|f;jr««' *>i •h!f«r«n«« •mii-i-!«i| t*«-rtain « Ml.tr- in 
hir<l- ha\« * "lupi* till ntar \ tiil<>r- uhi«h ai*- ni«>r«* |<ttni- 

ttti\4 hut not ii atil\ h -- h«aiitifiil Ihn-* ioan> 

»<arl*t mai* l«ir*I- u ).< n k* |*t :ii < apt :\ it \ U-i oiii«- \ * !!i>h . 
ifthi«h t*A*»T i" I'ft* 11 • h.ira* t«-ri«ti( of th«* fiiiiah- «*f tin- 
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same species. A bird might accordingly develop a 
brilliant scarlet color in its plumage through the instru- 
mentality of sexual selection, while the female, through 
partial inheritance, would be colored yellow upon cor- 
responding parts of the body. In the same manner 
various colors in one sex might be imperfectly inherited, 
producing a female bird but little inferior to her mate, 
although quite differently marked. The instance of the 
upland goose {Bemiclu magellunicu) in which " the 
female is a rich brown diversified by white marks, while 
the male is black and white," would be a case in point. 
To the suggestion that the structure of the feather offers 
greater facilities meclianically, for the display of color, 
the objection has already been raised that only the tip 
of the feather is colored. In another connection I have 
suggested * that the absence of brilliant colors in mam- 
mals, may be due to the fact that they are characteristi- 
cally nocturnal in their habits, and the faculty of color 
perception would very naturally be less exercised and 
less highly developed than among birds. That the 
color of birds may be influenced by the removal of the 
sexual organs is an undoubted fact, but it does not 
throw any light upon the origination of the color. 
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«ltiriii^ tlif )>rc<-fliii^ -«rii»iin. \ihirli \^ <hii- tti tin* »tat<* of 
iImmt iiiTvoii^ or^^atii/atitMi. aii<l i^raiitiiii:. <*\«*ii. that tii«* 
«'X< it«*iiii*iit -li«iuii )»v l*ir«I- at till- time iiiav Ik* <liic to 
tin- «aiii«* <'aUT. to a larc«' «*xt4*tit, thi** (lo«<* not jirrotiiit 
for tin* fat't that tin- iiiah' hinjo «li^play th«-ir ornaments 
111 a |iiiiii«takni}: itn<l cJalMirat** way. I'rof. I^ <l(lar«l 
•lat««» Mr. Sio|/iiiaiin''» \ i«u n^ *»«t forth in tin* I*ror«'«'«l- 
iiiv:- «»f th«* ZtMilo^iral Sorift v.* Till- tln'orv 1- iiMh*«-«laii 
iii^i*iiioii- on<* an«i iiia\ h«- u-('<l a- **U|»|*h'nH'iitary to th«* 
th««»Ty of -«\ual -I'h-riion. It i- l»a*»t«l u|»on thr a--uiii|>- 
thifi that tiial*' hir«l- ar«- iiiu<-h nion* nutii*'r«»u- than th<* 
(«*nnil«*<*, an a^-utii|it ion uhnh Mr. \Valla< «• rath<*r too 
hastily (li-rar«h*4l . Mr. Stol/niann ^ti^^«*-t- that thi-« 
|»r«*|H>n<h*raiH'«' of nialr hir*!- wouM Ik« a (li-iulvantai:*' to 
th<' -iMM'icr*, f«»r th«' iiii|*air('ii niah*** uoiihl U* apt to 
.iiitioy the f*fttint; ft* iiiah-- an«l pr«>v«*nt the rai*«in^of tin* 
hriHMl Arror<iin;:ly tliM-«« -|HM'i«'- in whirh tin* luah*- 
;:rtatly |>r«*<h*tiiiiiat«*fj \%«inl«l -tarn! h-- <*han«'«' of |M*r- 
|H'tuatin^ thtir kin<l than *|H'<-if- in \%lii('h tin* -<'X«*4 

i»«r«- nh»rr i-vrnlv «li\iii«>(|. an«l anv ii«\i«r hv whirh tin* 

• • • 

ourplu* inah"* < mhIiJ Ih- kilh**! otT uouM rnahh* ^urli a*« 
u« r«- hft t«» r«ar th«*!r <»lT«prinu with ^r«*at«*r -ur«T— . 
>iM h a i|rvir«- i- t«i In- fMun«l. a«r<»r<l inji t«» Mr. StiJ/- 
niiinn- vi<w in th*- l«»u^ tail f<*ath(T- anil hrillialit 
«..ltir« of inanv luah- l-ir*!*. If Mr. St4»l/iniinir?* \ i«'W 
U- «*frr«-('t thtti natural -thM t ion, it Houhl appear. 
tiiu*t Ih- tau-iii); in«li\nlual* to a--ntn«- in-tr\ini«'nt<* for 
th«ir oun «l«-trn«»jon in Mrthrthat tlM*-p«-«i«« may li\«*. 
Thi* ron« lu*i«»n 1* arri\« «l at fr«»ni a in« ri-ly xtiiM^rtifial 
« <.n*i«l«*ration *'i th«* « ii*« . lH»H«\*r Natural •'«l«Tiion 
!• in rralitx ••niy pr«'-« r\ in;: th« li\«- of ih* i;r«atf^l 
uuniln-r **i :n*livi«iuaU. In iiii\ ;:i\t-n ;:« ncriition tlio 
htt«ot in<l;\i<iuaN I" «ur\i\* vihuMIm- tho**- inah • uhnh 
«i« r« 1« a*t 4irnaiii<'nt« *l, hut th« -•- uouhl U- th** h-a^t tit to 
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leave offapring, because from their very advantages over 
the females in point of numbers and strength, they 
would prevent them from rearing their young. Conse- 
quently these uiiornamented and inconspicuous males 
would leave fewer offspring than the conspicuous males 
which were fewer in numbers. The survival of the fittest, 
then, should be regarded in the long run as the survival 
of the individuals best 5tted to leave offspring. 

And now it may be well to enquire how this theory 
might be made to support sexual selection instead of 
opposing it, as Prof, Beddard intended it should. A 
very weighty objection to sexual selection has been 
raised by Mr. Wallace, viz., that even admitting the fact 
of selection on the part of the female bird its influence 
would he entirely neutralized by natural selection, for if 
these ornaments were developed solely for the sake of 
beauty, the individuals possessing such charms would 
be at a disadvantage in the struggle for existence, and 
perish. If the paradox can be demonstrated, on the 
contrary, that these disadvantageous appendages which 
have been acquired for the purpose of adornment, are 
in reality an advantage, this difficulty is entirely done 
away with. 
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n'littiHl with tin* iKt nf mnrt^hip — it l»4in^ only tlnii. in 
fn<t. thitt tin- ;:«'inTal |MirjM»-f of thr \%h«»l«* ?»triirtiin'. n< 
%i«-ll II* thf m<»rf *»|MTiiil |Mir|Hi«*i* of tin* |»aitt<*rii, Iktohh*** 
rr\«*aUM|.*' Mr. K'Hiniii*'-* aN«» «alN iittt-utioii to tin' fa«*t 
tliiit ill iiiuiiy I'a-i*''. -iirli a«* tin* a|»|M*ii<la^<* of tlif Im»1|. 
hml. It v«TV olal»orat«' -liurlun* lia- !h*«'Ii tvoIvimI wliirh 
m ii*im| only in ^ourt-^liip. Smli a tiilK* a-* tin* lM'll.liir<rH 
iiitliitalili* tiiU*. whh-h \n |ir<"*4>iit only in tin* iiialt*, r«-r- 
tiiinlv rouM not liu\«- U«-n <Ii'V«*1mim'<1 l»v anv exr«*?»^ «»f 
vitnlity, or in ar« onliinrr with anv p'lHTal hiw- of 
j:ri»wlh. 

Mr Kt»tiiaiH« !<• in* liiicil t«> throw a«i(h- tlir ditficultv 
itf «'<>iiHtaiH-v Ml .i<»(htti<' tu^tc in hirtN a litth* toii 
lii:hll\ . Hi'^av- • "AltlH»nL'h u«' know vi«rv litth* alwiut 

th«- |»-yrh«»h»i:y of th«* l«»u«r aliilii:il<*. Wf <lo oliirrVf 111 
inuny ra*«'« that -^iiiall «l«-taiU of iinntal or^iini/.atit»n an* 
ofifl-n Hoti^it-rfullx f Mii-tant an<l iinif«»riii throughout all 
iin-nilH-r* of a -im*-!!*. «'\i-n wlirrt- it i- iiii|Mi?««*i!»h* to 
• iiififftt anv ulilit\ a- .1 «au-«-. ' 

In 4 i»tiiiii«-ntin;: ••n tin- <h**|«lay of «»rnaiii«'nt*« l»y inah* 
hir«U. Mr. Walla* «• writi- » *' Hut it !»v no inraim f»»l- 
hiw* thill «*li^)it 'litT* r«iM« *. Ill th«- •hajM', pattt-rn.or 
io|or« <if th«' oriiaiiH-ntal |>hiiii<o ar«* what h-a*! ii friinili* 
to ^i\r th«* |»r» f* r*nr«- to oih- niah- ovt-r another; ••till h-*'» 
that iill tin* fem.iir^ iif a *|m41«— . or lh«- ^r«at majority i»f 
til* III. o\«r a ui<l«- .ir«a of iiiuntrv. aii«l (or niaiiv -u*- 
««*»i\«- ;;«n« ratiiUi"". |»r« f« r rxattly th«' -aim- niofliti« a- 
Ipfii of till- roli.r «ir ••rnaiii* lit.'* < ir t«» put th«' ilitlh ulty 
III tin* Hi»r«U of Li..yi| Morgan, [ '* Srviial '•••l««*tion of 
|ir«f«-rtnt t.il ni.itin/ iii\o|\r** a «tan*iar<l of ta-^tr, tiiat 
•t»n«iar«l ha« a<haii<<<i front uhat w*- <'oii«i«ifr a hiHi-r 
to M hat w«-(on*i*hra Ih^'Im r .(othitii l«-\f'l. not alon^ 
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one line, but along many lines. What has guided it 
along tliese lines?" There are apparently but two views 
to take in regard to the beautiful in life, either that 
which appeals to the lesthotic taste of man in animal and 
floral colors has been developed solely for the utility of 
the individual possessing it, in accordance with the 
general laws of growth (such as the direct action of the 
environment, the structure of the integument, etc.), in 
which event any beauty which it may possess for man is 
purely incidental or a mere coincidence; or else it has 
been produced by the selection of the most beautiful, 
generally by the female. 

Even Wallace admits that the beautiful colors of flow- 
ering plants have been produced by the selective agency 
of insects which aid in fertilization. I'rof. Peckham has 
shown that in all probability the brilliant colors of some 
spiders have been produced by the selective agency of 
the female, while the argument for sexual selection in 
birds has a great deal in its favor. But it is not a little 
remarkable that those things which appeal to man as 
beautiful should be the same ones that affect animals as 
low in the scale as insects. Mr. E. B. Poulton believes 
this aesthetic sense to be generally present in the ani- 
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aiicl wh<*ii the iii-«<M't ir> on tin* iil<*rt, (*«>nrciilt*4l at otlii-r 
titn<*!«. 

•• TIh' iiiiiiH*ii-*4* 4|itTi*n'iir«* lM*tw«'<*ii th*» luo «livi?»ion-. 
thr oii«* iu(»f«t |»l«'a<*iii^. tin* otli«*r highly r<*|>u^ant to our 
it'stlirtic* ••u?»<*«*|»til»ilitir*., *fM'iii- it* ni«* to Ik* «'iitir«*ly uii- 
ri|»l«iii<«4i if uc a?**«inii4' that tin* ro|i»r<* of iNitli an* 
iiih-iMlfil fur th<* pur|»o?4<*;f uf r<To^iiitioii. lint tli«'**<' 
i;rt*nt diffrmifi*- an* to 1h« cxiMM-tnl if wr arc-r|it Mr. 
nunftinV virw**: for tin* ro|or«* ami |»att«*rri'* of tin* laii»-r 
diM*i<»ti ii|*|N'ul to a vrrt<*)>rat«* ciiciiiy'** <»<*ii*»«* of what 
in nmnftirtnmm^ uliilr tho».i' of lh«* foriii«*r ap|M-al to an 
illMTlV MMIM* of wluit i* fffinidfu!. It i«», of rour«»«'. 

highly n*niarkalih* that otir t»wn :r**th««tir <*cn**«* -h«»ulii 
Ml rlo-«»ly rorn*!»|Nin«l willi that of an in-«M-t. I lM«li<«v«'. 
ti<i«i'i*v<'r, tiiat it i-^ |>o«**i)ih- to arr«»unt for thi** w«»n(l«r- 
fiil uiiiiiiinntv 111 ta-»t«*." 

Mr. I'oulton arroiint** for it !»y -«u|»|H»<*in^ that *' **nv 
i»tjin<lapl» of iH'atitv arr hir;:«*lv «h'ri\«-«l from tli«* ron- 
U'lnplution of till* ninii«'r«»n<* i*\amplf*> aroun«l u<*. wliich, 
•trnni't* a* it mav ••«*m. liavr In-rn rr«'at»*«l hv th«* ;i— th«-- 
tir pn-fi-rt-n* •— «»f th«- ui-rrt UMrM." Kiit thi-* «|o«--» n«*t 
f-xpUm why in-*-« t« -houI«l hav«* the «ani«* -tanthir<U of 
In'Miitv u« man M<*r;^an in<h-(*i| tak*-*" a •ttan*! <hM*iii«-i|Iv 
o|*|M»M«l to r«itilt<in. Thu- h«' -ay-.* *' To -iim up. 
Um-u. <on*rrnin;: thi- «lit!i< tilt -ulijiTt. th«* foUowin;: ar« 
th<* pr«>|M*«iti>»n« itn ulii'h I Hi*uhl hiy -tr****- (1) \Vh:it 
nv u*Tiu an .•••th«tii ^#ij^«- of iN-jiutv involvr- a numlN t 
of (fiinpU'i p«Tri'ptual. < onrcptual. iin*! emotional «'h • 
liii'iit- t'J) Th<- fa« t that a natural ol»j<Tt ••xcit* • m 
u« thi- ph'a-ural»h- «in«*titin «hM<. not tarry uitli it th< 
itiipln iition that th*- i>hjt«-t \\a<* ••\o|\«ii f«»r thf **iik« «>( 
lU Uautv {'A\ K\*-n if uc L'rant, a- u«- fairlv iiniv. 
tliNt hn^htly i<»i<ir«-<l t!«»utr-. m a-"«»< lation uitli n<-«*tar, 
h«%'i* )M'«'n ohtfi t«» of ap|M-t« n<'«' tii in*4'<'t<*. an*! that 
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brilliant plumage, in association with sexual vigour, lias 
been a factor in tho preferential mating of birds; — this 
is a very different thing from saying that, either in the 
selection of flowers by insects, or in the selection of 
their mates by birds, a consciously (esthetic motive has 
been a determining cause. (4) In fine, though ani- 
mals may be incidentally attracted by beautiful objects, 
they have no testhetic sense of beauty. A sense of 
beauty is an abstract emotion. Esthetics involve ideals; 
and to ideals, if what has been urged in these pages be 
valid, no brute can aspire." 

There is certainly much truth in these propositions of 
Mr. Morgan, His second statement, however, seems 
to need some qualification. As previously stated, the 
beauty in nature must be a pure accident or else have 
been evolved, because it appealed to the sense of beauti* 
ful in the lower animals. A landscape or beautiful sun- 
set generally appeals to our sense of the sublime rather 
than the beautiful. But there are many objects in 
inorganic nature tliat certainly do appeal to our sense of 
the beautiful. Crystals may be beautiful both in form 
and color, but when such is the case the beauty cannot 
be looked upon as anything but a coincidence. Objects 
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ii *• lat* i»f .lai'aii, -U;^;j»-t- tli.it h«*vcltv inav l»«' tlir 
lu'-tivi- fur « ii«*i<-i' in -«-\u.il *»i«i-ii'»u. II*- -:iv««.* '*\\v 

» 

:iiti« «!••• Iinu .1 -li;:)!! I'lit -trik'.iii^' \aiiati«>ii liiav at <*ii(*«* 

• au-<- an • iii r;:«tir |iiim«..«. .it aiiili* lal «« 1« « t imm . wliirh 
^•-I|'« till- variaM«>n tn |>rt <|i>i:.iii.iii(*t a liiiit tt*v u- to 
U- I afffiil 111 jM--n»j jii'I^'iii* lit upi»n -«\tial *fl«-<-tinii, 
f'»r till* hitt«r ai-» Work.- ?i|-»:i ^\i* li Iuip ii'inally ni<litTfr- 

• lit l»ut •»trikliiL' \ari.it ji'h- 111 tin- ra"*- «»f tlit- rat-, 
iii.iii lia- fa\«ir«'l a ]>.ii':<Mlar \aiiatii>ii. l*rrati<>t' ttif 
ii"\«ltv railn r tliaii :!»•■ i^autv tif tin « haractt-r "ur- 
|'ri*« •! atnl aitra<ti<l liiiii ' ' ' I •»••«• n«» r«"a-nii 
ifthy tin* -*aiii<- |ir<H«-*- -lii'iM ii«»t tak« pla«-«' in iininiaN 
l'\ tlif (tiM ration .if -I Ml. I. -i !•« !i«»ii " 

If thi r..|iir- ff i'St'i- .i'»i iii-i't" lia'i !•• • n |»i«Hlnr«««| 
f 'f till *ak« ''f ii" . • .'\ . A" \\ « :-rii.iiiit "iiij j» -t-. w«- uiiu'lit 
;niii « (1 i'X|*« • t til :.:!«! ••• • .i-:<iii;i] ••! « \« ii fi* •pit lit rxain- 
|*I«-* (if )M'aii!\ ai:i':t^- ^h'lii. l<ii! t)i«- iiil« \\<tuli| )i«- tliat 
^larin;: itintra-?- m.-'i'-I j-ri\.iil. ri»»r» \i'»iil*l !•*■ ihi 
li.ir!a«>nv in tip- .iir.nij* \n» n' ••! •••iitta'-t ..f loliii". an«l 
'»]»•• iii.ij«iritv U'-i'l |...--. -- 'lit • hat .!•'.• r>! h- **( tli^-r 
.:»-••• t" till! ai' ! r.ii.«it'i \^\\\^ w.iiuiuj. '".-i". 

\It iCfiiiaii* - :!i !..- it'iii! A tk «!• •.'•'•- iip»ri- ati* n- 
f;**ii *•• \\f i>* .i':';!ii! :ii t!i> \*>\\* : f'>!tii- "i .li* than lia** 
Nt ii y:» \ :..ii-;\ li'-iit . aii«l .»!f"pi- an • \' • W* u\ •■xplaiia- 
l:--ii -if it - ... i 11 '. u. I- II« -i". - • " Imi n;ii J. t )i* i» . t 
l!ii' anwiia! kill j'i'Un !• I-.a *\i» !•■. •! ••[ in-t**-. !.• r« w 

.Iff l-'iMi'l ! :if« -- Mil* trt* li.iMr\ v\!»h!i -■• ••fNii 

flit • I- u- • .in :.'■• i« .i-'»n.i '■. •■ !■• .i-i i ; !•• •! • it !»«r i" n.i* 'i: al 

• •r '.•••• \ I tai -• i« • t i-'ii \ '• !■• -• \ M il -« l« « ! i-'ii f'-r !.'*•• 
rt'ii»'»ii- .lirt .I'lv ;;r.«ii tl.- iitiiuil' :n •pi'-'i'ii ar«* 

mitliir -•;!?.'.• i.'l;. ::i*» !! j* \.' ** \ -- aiiv .•-•:.«!i«- 

lii«ii-. Ti'.r. a- I !:..i**« r "i fi '. •!•» ui- i.l.-.-r'.f ri.i* :i»«'V 

• x*t* !■• i;. '. • .*. ;• ■ ;ii |'.i.r.:.^' N«»! t«» n.itui.il -• .• • *. .'n, 
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because we cannot here, as in the case of vegetables, 
point to any benefit aa generally arising from bright 
colors and beautiful forms. On the principles of natural- 
ism, therefore, we are driven to conclude that the beauty 
here is purely adventitious, or accidental. Nor need we 
be afraid to make this admission, if only we take a sutti- 
ciently wide view of the facts. For, when we do take 
such a view, we find that beauty here is by no means of 
invariable, or even of general, occurrence. There is no 
loveliness about an oyster or a lob-worm; parasites, as a 
rule, are positively ugly, and they constitute a good half 
of all animal species. The truth seems to be, when we 
look attentively at the matter, that in all cases where 
beauty does occur in these lower forms of animal life, 
its presence is owing to one of two things — either to the 
radiate form, or to the bright tints." Mr. Romanes then 
shows that neither of these circumstances have primarily 
any reference to beauty, and we must consequently 
conclude that the beauty of such structures is a purely 
accidental feature of their organization. 

But having shown this to be the case, might it not Ito 
justiliable to extend the conclusion, as Mr. Wallace hatt 
done, and decide that wherever beauty is found in ani- 
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<ii|iir iiiilv 111 «•! fjir a- it i- -ccii a- -inli. Iicmil;. fr(»iii u 

tlli*<'lllllll«*Ill |Mtnit nf view. I|i*(liin;^ l»Ut lllulf i tlllll' viltrii- 

li'iii^. Ill -|fit«- ••( till- fart, "••III*" «ii|iir- a|»|H:ir tn liav** 
|w«'ii l*rMiiL:iit alM»iit fr«nii -miif r<'latiMii ixi-tiii^' iM'tucfii 
lh«' Im*iii^ |Mi?»*i'--ni;^ iIm-im ati«l -«»iiH- ••thi-r |M-r('ipi('iit 
k*fiii^ itr Im-iii^-. u liil<- «»iIm-i (iiliit- alt piiirly a<lv«'iitl* 
li*tti» It 1- ni<l«-i'(l (iitli<-nlt Ml many i-a-i- tii lii-t iii>j:iii<*Ii 
|M*tit«'«*ii tli«* \y\** klii(l-. altliMti;;}i tilt ri' aii-iiiji* iii-taiH'i->« 
III M lii<-|i •i|ii!ihin 1* |>!atti«ally uiiaiiiirMtii- r«>r «\aiii- 
]•!«-. ii*i iiiic I'iih (|«-iiy tliiit (i-itaiii aiiiinal- at*' |»!i»ti*rt- 
i\«Iy <ii|iiri-«l. Iiitt ill a'*'*«-i1 in:; tli^it ah aiiiiiial i- pro. 
ltiti\i-ly •••»li»r<«l. tin- iiii|*)i« at i«iii i- m-i • ""-ai :ly iiia<lf 
thiit lli«T«- an* <»r liav«- Im-i'D '•tlit-r aiiiiiial* iii t)i«- -aiiii* 
«*ii\ ir*»iiiii«'iit ulihli u«iiil'l -•-• it if It w t [I I •iliii*<| oilii-r- 
» !•#• .\«« •»r'liii'jl\ . Ml t lii'-t- |»r«»t«'i 1 1 \ « 1 V I ••l«»H'i| -.|Mrtcii, 

|||<* i-iil'ir* iir«- li<»t ai|\«-iiT It i«iii« )»iiT )ia\«- )•('• II |>rMi|i|rii| 

viilli tin viiw ■•( H'»t !•• Mij -fill WaiiiMiu* •••l'»!- ami 
ri-« ••;;iiit i<»ii iitiiik*. «•!! tli* "T)i«i liaipj. liaM- l»((ii |»r«i- 
<jiiifi| fiir til* |tiiti»"'» "i !'• ni^' -• • li If. tjpii. llii--i' 
till* •• ;!r« at • la--» - "t ...j..!- Ml a!i:ii.ii'- — pi •»!• « I l\ •• . 
viiiriiiii;;. all*! i< « ••.'ii:t ;••:. — !i.i'.i )•• • ii {•['••iihi •! in «iii|i-i 

tliiit tli<- aiiMiia: ) iirj tl.ifii iii.i\ !•! -I • ii '*r ti«it 

••■•II. a- til* • i-* liia\ f'« 1- ;f l'»^|t a! t-i .f-ipi.* tli.it 

llii iiij'ir- w Im' Ii .»|'|" •' '•• M- .1- I'^au-ifnl. ahli«iiijli :t i- 
:iji|Mi««t l»l« m: til* III. I ''T J\ ••■ < f* -. t>i 'iiau .iii\ •li.iip 
Lii*- Ih !\\i-i II tin III .12. •! -ii< I, .1- III i\ ill iii"ii ••: !• ^•- iif 

ll«i f.iT |iT'»l« • t J' •!: •: I ••■'_' !i .' l- 'li — .- l! ."^.* ll '" I--'1!IH- 

lliat I III -•■ !•• .I'li .! 'ji • ■. ■■ - i. 1 . • !■• » 'i I'! •••iM< • «] \\ * !.<iiit 

uli\ It fi ft ii« • •.-.•■.«■••:- I .'. 1. ;■!•: i' I" r . • . ■ ». j ' !»• i.i ' 

\\ li\ . Ml I !i.- :.• ;•.-* i!f • '! ' :.• ■■!..;• a •. : i! . . . .ill 

• »th«'f • an • .i. • • !.. :. :!...i!. ■ . . i-.-i i-.'- 1 •• •.■ 

<*f till tli* It./'.' I i:i.! . I • -:.■!'! .\ « I- . • *-^ 

ha\<- Ih-. I, ;.i ...| .. . ; .,':..;■ .1 :..:« fi :• !i' . *■''...:?....* 

l«'lli;r* w i. .' !. .1 • • ■ : . * : I -• • J !» J f ill *ii ■ 

Ilii\ in,! -I r» 'i i" - •' .■ '•:./? Ii ! iit ;• I'i . :. ,' 1 1 / 'i ''i* :il ^ 
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for and against sexual selection, it will be appropriate 
to end the discussion with some provisional conclusions 
concerning it. In the Srst place, it will be necessary to 
distinguish between the origination and guidance of 
sexual colors. Critics of the theory of sezual selection 
frequently appear to imagine that its acceptance requires 
the assumption that a female bird has simply to get fixed 
in her mind in some unaccountable manner a particular 
style of dress for ber lord and master, and then by a 
patient process of trying on one garment after another, 
and with perfect scope to embellish the dress at ber 
pleasure, she will at last get one to suit. The more 
rational view is, that the female simply passes judgment 
upon the attire of the male, accepting that which is most 
pleasing to her sense of sight. 

Grant Allen, in hia suggestive little volume on Physi- 
ological Esthetics, treats of the physical basis of color 
perception, and of the harmony and discord of color. 
He says:* "We have seen * * * that certain masses 
of colour are in themselves, apart from any effects of com- 
bination, pleasurable stimulants of the optic nerve. 
They may thus be regarded as the analogues of musical 
tones, which we saw to be similarly gratifying in isola- 
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r»c#lnr fati(;u«*!4 only i^urh norvr- of tin* vyv a«» n-y^iMind to 
It &•• tt !»tiiiitiliitit. .Iii^t ti^ ill iiiii**ii' when tin- hnits an* 
t«x» frt*<|tu*iit II <h«*-oiiaiiri> i«* |ipMliir«>fI. •!» in looking; 
at II roinhinatiun nf rolur> if lli»- n-«urr»*ni iiii«'rf«-n'iM'r.- 
art' t<M> fn*«|iirnt a (ii*«ror(l i^ |»riMlu<'«'<I aii<l tli« mlor** <!«» 

not |»1«*U!>4*. 

Till* v\v of tin* l»ir«l !•* a iiiort* jM-rfrrt nifrhaiiifal <-on- 
tnvaiirr than tin- iitituaii t-vr, an<I i-^ (l<>ti)*t|f<*-* fnllv nn 
wn««itiv«» to tin* xtiiiiuhi* of variou** *»liji«l«- of rolor. To 
|i<* •ur«', it ha«» Ih*«*ii a<*('<'rtaiiH'i| that liir*!" -«•«» colom 
t'niirflv «liff«*r«*iitlv from nianmiaN. \U\u\ for ixanipU*. 

mm m 

I* a|>|*Hn*ntly 4-xi*lii<l«-i| fri»in tliiir li«*l.* l.loy«l Morgan 
nav* t •• If ihr**' fart** In* -o. it \^ iiitt toi. iiiii«li to <«av 
tliat tli«* ro|oiir-vi'»i«iii ^f liiril'* niu**t l»t-«.o iith-rlv (|itT«-rfnt 
from that of liiimati Immii;^-. that. InitiL' human iM-ini;**. 
mv ar*' an<l mu-*t n-main nna)>lc to «iin(-«-t\«- ii^ niitun*. 
Tht- ftti lor- Uini: ^lilh-n-ni. an«i th«- hh*n<iin;^ of th«» 
fa«'tor* hy ov«'rhi|» U-ni;:. I»y "iM-rijilly «h'V«lo|MMl -trurt- 
urt^. h'«««*nti| or ••\« lu«l««l. tin- uh"!« -•■! of r«*-'tiltinK 
f*h**iiomrna mu-t h« tlitffi* iii fp»m ••ui-.'* Thi* «litT«r- 
rrirt- III th«* rii|i»r- |Mr«« i\«'i i'\ *':nl*. h'»\w\« i. «l«»«-«. n<»t 
III lh«* h'a-t int«-rf« r«- uith ihi- in* < hani<al )»a*>i-« **( < o|or 
liariiioiiv a* lai'l 'iovv!! I»v (ii.iiit Alhii. A f*-mah- hir<l 
fr<iiihl riaturall\ \»i*i*r fi*r a ntat*- an in-Ii\ l<ltial inuhiih 
th«- ft-atht-r" \%«-r«' n<>t "••ilcl aiol h*i|raL'L'h''l. an<l aU«* 'in*' 
III «riii«-h th«' f<il'>r-> 'h-l n«»T I'T'i'Iui** any m«<-hani«.il jar 
<r«Mi^hly oiN-akiitij ) ii{">n th* *l* li< ati- optn al nn < h:iiii**ni. 
A<**'«>r(|ini:ly . ;;j\tn ««it.i:ii ha**- »«»I«ir-. th« "•• inijhi In* 
M*|*ariit«*«l . ri tin* «i. pnrMi* •!. \uu it-:!it «| an«i •-%• n at iatr^«*<l 
in (trtain |*atti m^ :ii ••r«i« r !•• }'r«>>lM« • .i h.n !i.":ii'*u- .iii«l 
a|[rt*«*ul*l«' '* •111 i>; lilt :• •!! ,ni*\ iniitt.ft 
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of the brilliant colors and plumes of male birds they are 
as follows: Katabolism of the male supplies a surplus 
of energy to be expended (Geddes and Thoraaon); some 
color must be present iu birds as in all objects, and its 
distribution is limited (but not determined) by the 
nature of the intcguincntand the general laws of growth 
(Wallace); birds and some insects (?) have a visual 
apparatus which is sensitive to contrasts of color and is 
more easily fatigued by certain shades and patterns than 
by others, and consequently certain combinations are 
more pleasing than others; the female bird (generally) 
chooses a mate from among a number of suitors, con- 
forming to what is more or leas pleasing or disagreeable 
in the plumage of the males (Darwin); owing to the 
surplus of males, the conspicuous plumes and colors 
which are thus developed by the choice of the female 
bird, are a positive advantage to the species, reducing 
the numbers of the predominant sex, and their preser- 
vation is thus insured by natural selection (Stolzmunn); 
in many cases the female bird inherits the bright colors 
of the male, but these colors are more frequently sup- 
pressed by the action of natural selection, from the 
greater necessity for protection on the part of the female 
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'riir«»ii^li«tii( all till- I'tir* ;,'«»mL' •'•ii-i'l* iaMi»ii ♦►! tli«- 
\iiri>iti» tiM-iiih- .111*1 -|«« I ul.ii i«»n- ii'j;tr«iiML' tin- larinr- 
•f ••? jiilil<- •'\i»liit Kill. It will )m- iititiiiil tliaT ||itl«- lia^ 
i*«ii *iihI ;iIhiii! fill- ii.itiiri- .iii<l ••11^:111 •»! -juin— . Tlii- 
Ji*i- Ih-i'ii Itft ftir f 111' I Mill lii->i*>M . a- llii-hiial {•r<il>liiii i**\ 
«\i»liitiiiii til -iilvi- 111 tli» lir-f I'lair. a fiu \\«»r«l- mi 
?h»- t#riii '•|H'r|«'- u ill !••■ ii'ii — *ai\ III M* l»|tiai|i"-! ni 

l'»t:i«-al liiti'r|iri-tat i'lii . ati\ --it «if nii|n hluaN lia\iii«j 
••'iiH- i"hara*l«-ri*tn itr l'J«»u|« "f • liara* t* 1 i-i m* in inin- 
ijiiiii. i-iili^tiliiti « a -|.»iii-* S|.i « !«■- may !••■ i|i!iTiiiiiii->l 
•i|M*ti all iirtitii-i.il MrM|M.ii a iialMi.il Ita-i- l'*ir «-\aiiipli-. 
'.lit- liiniiati r:i*-i' lui^'lit I*** •li\ I'l* •! into -pi i-n - t|i-|M iii|- 
:ii;; ii|Hi|i t 111' 01 I'Upai i"ii I'Mi-ip'!. x\ lii 11 w*- whmM liaM* 
A •|N'i If- #•( liiiiitir-'. a -|ii<n— -■( III* (liaii ir-. him' nf 

• jiM'tiir*. aii«i(liii «»f lau\»i-. aii<l -•» ••11. •»•/ t an ttlfn n, , 
Till- W'Milil. iii«l«i«l. It. t.i a •I'llaifi ♦\t«ii!. a natural 
« lii»«itii at i*iii. fr>>iii ••111 |t..iitt ••( \ ii w < ir \\«- mi^rlit 
•iivtilf tii.iiikiii'l iii'M* aii'itiaiiU into -|ii-i ii-« at i-itriliii:; 

til liil;:l|t. Ui|;^'li? •Il-|"«-!t :..|i . ..j- at*.i:iiIi|*-Ml«. uliiili 

iTfiultl |h a I la'-'-ilj< .iti'iii iiitt» aiT:ti' lal -]•• • h - . A natural 

• v*ttiii ililfi r- fri'iM til* fi.ri'i/'tjii:: in -li'»\\in;: nal rila- 
ti«ti» tlirtiu;:}i • "111111. .!i .iiii.-!rv T-i U- -iir**. m tin* 
« la»«itii lit hill ••( t 111- 111] III. I n t .!• • a* I ••r*lin;^' tit Ml I npat I'lii* . 
A triit* ri-l.itiMfi tlirMtijIi • MinniMn aiHi-trx i« -Ipiwn (mi 
iIm' prMi^i iii(m(« ..f fl.i liMiuaii ra« 1- un<l"ul>ti 'liv all )ja*i 

iitii« li till* •aiiit ipaTi"!!. frtiti ulinli all -til-t ipii-nr 

|*iir*iiit« liiiM' !•• • n •■.■.!■.• •! l-ut a natural -\-t«ni i-f 
•ii\i»iiiit iiiu-t •!>* tif r* tl.aii iiiij]! iti a n al • m|i ni-<'t |Mn 

|t\ i-\Mliitii>ii.ir'. -'1 '.":i — '.* ii»u-t -!i.«'.\ tl.a! p.irtn- 

illiir I ••Ti!ii « t li'ii -r .-r ."ii. <■! ' "iinii t loll- w 'i:* l» :- iip'-t 
'•llal t«i tit* ii.itut' '-r '•• :i/ ••( tl** tliiii;; • \ i--:!.! •! In 
(a* I that u !) :• h :- i;-i •! .1- .1 t>a-i- f"? .1 iia! 'ii .il 1 ia-'-iIi< a- 
ll«i|i iiiu-t I" ti..t! A^.. fi ;- iipi-t fiiiiijafnintal !•• tli** 
\0t\U}i • lii«-itii «l .in«i I .1* li -taj:*- in «lt\ i-nui mu-t In- |ia»«-i| 
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upon that quality or property which moat vitally con- 
ditions it, and is common to all subsequent groups 
which may be contained within it. To illustrate: A 
natural classiScation of man must be based upon life, 
which, from a scientific point of view at least, is the 
most vital and fundamental property of the being under 
consideration . The next sta^e in the classification 
would be a division into the animal and vegetable life, 
and the third the placing of man in the vertebrate series 
of animals. It will be observed that this third process 
of diviaion is simply a particular form of the funda- 
mental property with which we started. Continuing in 
this same manner, we should' ultimately get a classihca- 
tion of men into the various races, Caucasian, Ethio- 
pian, Mongolian, etc., and a subdivision of each of 
these into the various tribes or nationalities, as Ger- 
mans, French, Italians, Americans. It is possible to go 
even a stage farther, and divide Americans into Yan- 
kees, New Yorkers, Southerners, etc., but a point is 
ultimately reached where no further division is possible 
because no characteristic can be found of any number 
of individuals which is a more special expression of 
some more universal and necessary property of their 




KVnI.lTIoN til TIIK rnl.iiKs ol* liIUI»s. 
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«if till' ^fllll" II*"'*", f\(M tllMll;:)! rMTV I IhIi \ i<Iual ha«l W 

ti:i*iil tHiini: uliifli uii*-t riiiijiy iiii|ii-atfi| the *>«'ftii»ii fp>iii 
wliuli In- tiiiii*'' Tlif <'.ni»- «»f NiiiiHiplittiirc »f flu* 
Aiii* riraii Hriiitiii»lii;;i-*t« riiiMH* i'iiiitaiii« tlit- ft»l|M\\iiiL' 
ai>t •«iili*iii •— «'ii llii- -ul'ji't "'rinii- 1- ipi inlit r«'ttt 
/•Mil.f^viial •lilf»if in#- |Mt\\«tii a ' L'«'i»« I'J* \i\\*\ a ' -|Mrih*- 

IiaUH" .^— t IM* tfm*ti *l* n* 11* *' n- all<l t||f /<•• >» H tt'fifth ill 

• arlif-r /iMtlii'^i-i*. Iiiitli al:k«- •!« -^ijiuiti a ' •jriiii|i ' in 
Z'Milii;:y. — thi- «»IM' a '^I'lUp "I ;ji« iil»i . iIh ••! Inr a L:r"il|» •♦! 
1« --rr • !a--iliiali»l V \alih S«»iim- iiit^-^aiv •li-tiiMiinii . 

U )ilt li li.i* |ir«Il Ilil*« ••!»« •■l\« •! t«» ••\l-t iM-fWfi'll llii — i- iWn 
liaiiii-». t"i -iliipiy a ft'itiiiNMi-' inatti-r ••( tin- It- f-|iii;i|iii- ••( 
Ipitut-IK-Iiitiitt-. ap|iar> iitiy aii-itiu' fr*»iii tin- t ir« uiii->taiit-« 
(liat t)j«- L'*'iii'rir jiipl Tii«- "litfitii iiaiii*"* f'triii thi- i<ii|. 
lra-ti-«i lh«iii;:li «-*i|iiii • !« •! t«tiii- ••! a hiipiintal ilt—iijiia- 
llMii ICt« iij^'iiM i»t|i of till -i|»iitilii fa't.tliata ' -jmii* *.' 
— •«all**l, i* ii'tl a li\» 'I aii'l "iH'i.il rr«-ali««u. a- \**\\,: 
»U|'|Mi»i i|. Iiiit -iiii|il\ a i^ifiip ••( till- -aiii« littiiii-}' 
< liiir*!* ti-r a" tl»,it • .ill* •! a „•• hii-.' I Ijimi;;1i u-u.ill\ 1«-- 

• \t« ij-i\« . aii*i alu.i\- ••!' a !■.«.! ta\"li«>tiil> r.mk. Iia- 

• l«*iii iiii>r«- tliaii .i:i\ ••!)ii-i -Mijii tiiiit;/ t'l ai|\atiii tlii 

• I If In I i.f /.iiilti;J\ f. •! I fit \\!,.ili l|i»iiIV I if «-\ 11 JlT |ii|| 

turn-, a- it ui !• . ii|- -n ti.;- | ■•::i! 

rr*-iii til*- .il'<i\t it \- .i|'i'.i:« !it that tin- 'III i-ii.!i lit 
« ill t i.i r alt \ |<ai t :• ul ii /i "iiii •t :ii<l: \ I'l waN * •iii-* :t n't " 
;i>|ti<:f-«>i[ •••lij* ;;r»a!»I «•: i'--'! ta\->U'>Iui< •ll'il-.'li. 
IliU-t Ih \\i'*\* •«: ;• -- al!.ViI.'.\ -iTliiil 111 JMl'J.li 

IjtiW • -. I r . It iita'« I • - I .'i • !..»• .1 • !•• « n - 111 -• :■ !i' • l- a 

■ 

^' r < • M 1 1 • • f ; 1 1 • 1 : '. : • i : : i - i . . • ; ■ . •.■.;:■ a . \ : - • ! a ! • • i f : • : . . • ■. • w 

• •tl»* r ;!r"ii|' «•■■ .i' -• 1-* •■ii» I" « ';i:.»i t ). ji.ii •# i . 

\\l»»ri\«r a ,■: i;* .- :. ' ■:.;;■!•■•!•. :- -iiN-i. i«ii! •■•n 
Ii«» t« il \'\ 1;-. ::.^- . : •• ■ •:.:..■ t : v.- a :* !. -■:.*• "Mi* • 
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group, it is called a variety. Species and varieties, then, 
do not always represent rea) taxouomic values, for two 
extreme varieties of one species may be morphologically 
very much less alike than two closely allied species. It 
all depends upon the accident of destruction of inter- 
mediate forms. 

Having now clearly delincd the nature of a species 
and the relativity of its value, it is time to consider the 
relation of evolution to species. The end of evolution 
is the establishment of successively higher types, Pro- 
gress must be orderly, and species are merely crystal- 
lized forms of orderliness. If each individual were to 
start off on its own independent track there would be no 
unity in nature. Organisms would not hold together, 
and life as a whole. would present no feature of ration- 
ality. Real progress would be defeated, and evolution 
would end in chaos. But in recognizing that species 
are the indispensable instruments of orderly evolution, 
is it necessarily implied that species are the outcome of 
natural selection? This implication certainly does not 
inevitably follow, even using the term natural selection 
in its widest sense, and adiuitting it as an important 
factor in evolution. 




RVOM'TtON OK TIIK roi.oKs nV IIIKHs. lOT 

«lif !»prrirn. Wlirri'ViT ilir lifr-inti*n»?»i!* «if tin* iiidiviil* 
mi«l riajili with tlii>M* tif tin* -|M'rii-. tlmt iiitliviflual in 
^•criticfMl ill favniir of otiirr- wlin lni|>|»rii lM>tt«'r to huIi- 
^»rr\v iUv iiitrri'^t* uf tlir •>|MTic».. For i*xaiii|ilt*, in nil 
«iri;Miii«!iiH II ^r«-iit«'r nr l<*-*« iiinniiiit nf viL'otir i<« wa**t<'«l. 
^4t f«r Af* iiiiliviiliiiil tiiti'r«'*t« an* t'liiirrriK'il. in tin* fnrin- 
«ili4i!i uii«i till* iii>tiri*litnfitt i>f |ini^«'iiy. * * * * A^aiii. 
all iliii*rlti«li in-*liiirt** lia\«* Ihth i|i*vi*Iii|ii'<| fur tin* !*aki* 
of till* ■•|H*fii'ii. iiiitl n-iiiilly a;!aiii**t tli<* intfr*--!** nf tlit* 
iti«livi«Iiial. All aiit xilmli will allow li«*r li<-ai| tu Im* 
#lowlv lirawii frt»tn ln-r IhhIv rjitln'r than n-liiKiiiiHli Uw 

m • ■ 

h«>l<l ii|Miii a ptipa. i« r|i>arlv artiti^ in i'i-^|Min-ii« to an 
itifftinrt wliii-li lia-« lM-«*n «I«'\«1m|h*i| for thi* lM*n<*tit of tin* 
liivf, thfMi|;h fatal to tin* in<ii\ i«lnal . An<l. in a l«**«^«*r 
•l«»grw. tin* part'iital in-^tnu-t*. whfn-vrr tln-y omir. an* 
more or l4*itf* «li*triin«*ntal to tin* int«'rt*«»t> of tin* iiHlivi«l- 
tial. tlMHi^h ('orn'^piiiplin^ly «*-««*iitial to thn«i' of tin* 
r*iT/' 

l^t ii!i vii*w tli«'^«* H'ortl- of Mr. lC*»niaii<*<« in tlti* liulit 
of wliat lia*t ju**t Ihtii ••uiil <'oii<'irniii|^ tin* iiatiir«' <»f a 
ii|ir«'t4*ft. nir*nirtliiii; any trlrolo^iral i-on«'r|»tioii a- nn- 
vorthv of •*ri«*ntitir ron-*i<i«'ration. uliv ^lioiiM natural 
•rl^rtioii |ir«*^«'rv«- tin' •|Hi-|f« ratlnr than aiiyotln*r iin»ri* 
<ir U*nn iinliirtivi* taxi>in»nin- ;;roU|»'' Natural -«'h*<*tioii i«» 
thr n**ult of a ••truiruh- f'»r •■xi^ti-nn-. Tin* -triiiruh* f*»r 
ff*xi«t4*iii*«*« tt" Ihiruin ha-* •hiiun. !•• ni>»'*t k«*«'ii aini*ii^ 
||m»m* iiniivnluiil- that art' nni-t alik**. jii**t a*« ainoiivT 
mm. flortor* conn- into i |o«i*r roni|N*tition with *»nf 
■tiotln-r than tln-\ «lo with lawvir*. or a ilrv LfoocU iin-r* 

rh«iit will liaxi* a hjirth'r fiiitft with hi* f«'llow drv 

• 

gCMnN fnrr< hant" than In- will MitliJi har«lwar(' nn*ri haiit. 
TIm' »»truui;lf for # xi-trm*- i* ilnn. tir-t of all. a *trui»irlr 
of iii*li\nluaN of oih- «|*i-( n <• anp*ii^ tln-ni*< hi**, in 
vim h hattli* onlv tin* httt«t Mill •tir\i\«- i(ut htiw i-ouUl 
th«* ••-lf--a< riticin^ ant ti* wlinh Mr li*»niiiin - iillinlffi. 
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pass muster in such a struggle for existence of individ- 
ual with individual; or how could any altruistic trait be 
evolved? Mr. Romanes, it seems, has not adequately 
shown this. Tlie parental instinct does not constitute a 
strictly corresponding instance, for the survival of the 
fittest must of course mean the survival of those indi- 
viduals best fitted to leave offspring. In the case of the 
dry goods merchant just referred to, he would only be 
the fittest individual to survive in the long run, if he 
were able not merely to win his place among his com- 
petitors, but to maintain it through his heirs. Repro- 
duction is merely growth beyond the individual, and 
accordingly the longer the line of potential descendants 
which an individual leaves, the longer will that indi- 
vidual survive, speaking broadly. Consequently, no 
sexual individual is really complete. It can only be- 
come complete by perpetuating itself, which demands a 
mate. 

In this view of reproduction a clue may be found to 
the introduction of altruistic traits. Every individual's 
bodily immortality is conditioned by the existence and 
well being of some other individual. The survival of 
the individual is thus clearly wrapped up with the sur- 




BVOt.rTlON OK TIIK mi.OKM OV IIIKI>M. MM 

To admil that it in tlit< family rathor tliaii the Bin)(le 
individual which natural xolortioii prfMTvrrt, in far dif- 
ferent from i^raiitiiij; that the H|K>ru*», or even the rare 
or trilie is what natural sfloction r^iMTiullv favors. I^*t 
ua IMMM on next to a c'on?ii<leration <>f tliis point. The 
family, an we hiive fie<*ii, i:* al»?<tilut<fly indi^pensutih* to 
the life of th<* indivi<lual, in thi* wi<l<*!«t }4«*nsi*, hut 
this in n«*t th«* oa^* with tin* trilN-. The individual «*uu 
have a |Miteiitiul InmIIIv inini<»rtiility without tin- trih<«, 
and in a larp* nuniU'r of ruM'?* thi;* iirtually orrur^. 
However, it •touii'tinn*** hup|N*iiH tlnit hy a?4HCM*iutiiiK in a 
rommiinity with **iiniliir int(*r«*Ht«<, ii ^rrat^'r nunilHT of 
individuals «'an <>ni<iv an ininiunitv from !«oine roninion 
<UinK<*r. Thi?« wnuld niily ocrur wIkmi tin* ntruif^lf for«*x* 
iiiteiM*«* wai« nit»r«' ••«*v«'rt' wit it !*oni<« out!«id<* iMicniv than 
with ea«'h otlM*r, wlm-li wnuld In* a nmiparatively 
eXfre|itional r*tiit«* of atfuir-. 

Thin luif* imt brought u<* iiny m-artT to Mr. Uoniant**!* 
main pro|Mi<*ition. that it i*^ tli«> lift* <»f tin* !<pft*irH which 
natural ttvlrotinn pn"*«*rvr«. an*! not that of th<* indi- 
vidual. In pMint iif fa<'t. natural orliTtiitn d<H»4 imt 
|irvnerv«* fi|H*ti4'^ with auytliiuL; lik<* tin* pcr.'«i!*t«'n«'f* 
with which »»h«' |H-r|M'tual«- ^••nrra. n<»r art* jjfMHTa a** 
la»tin^ a** <»rd«*r«. What natural -«*l«'<tii>n really pr«*- 
§ervc4 an* th<*-«* indivnIuaN whi<*h ar«'<-apaM«* of |N>r|H't- 
uatin^c Miniftltin^ hiirlnr <ir in<«r«' |H*rfi*<-t. A ••|NTif<« in 
an at;i;r«*);at«* •»( in<livi<luaN in whi<-h houii* ni*w f«*aturi* 
of esri-|liMi<-i' \H untvi*r-allv i*r«*««*nt. an<l from th«.* vt*rv 
fart of tlii-ir |N»»<*«<»^in^ thi<« n«'W fratun* th«*y will f«tand 
a b«*tt«*r rhani'f uf U'ln^ prt*»«'rv«*il n^ a whuh*. than 
anoth«'r ^^roup iif in«lividuaU which hi«*k thin hi^hrr or 
advanta)C«**iUi« f-hara« ttri«tif. To rt-turn to tin* analogy 
of th«* dry L:'»<»d*« ntcnliant*. wlinli, |iv th«* wuv. in m 
true aiiuloirv l»4*rau-<* natural ««'l«>i.'tiiin i^ nt*tuallv in 
o|ieratioii in tin* uiotanci* th«*ir fttru^^h* f<ir ««sifitence» 
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as previously pointed out, is more intense among them* 
selves tlmn it is witli the hardware or shoe merchanta. 
Now, if in some large city, a portion of the dry goods 
merchants should introduce some new feature, such as 
keeping open evenings and lighting their stores with 
electricity, while the other dry goods merchants were 
unable to afford this innovation, a new species of dry 
goods store would arise, every individual of which 
would be at an advantage over the old species. The 
struggle for existence would then go on between the dif- 
ferent individuals of the new species and those who 
were able to afford the most brilliant illumination or to 
keep open ihe longest would survive, while the others 
would die. In this sense natural selection is protecting 
the species regardless of the individual, but in a deeper 
sense it is protecting the individual regardless of the 
species. 

PHVSIOLOaiCAI. SELECTION. 

Mr. Romanes has also raised the deeper question, lias 
natural selection, even in its widest sense, originated all 
new species? His original paper on Physiological 
Selection was read before the Linnean Society, May 6, 

ISSfi.'* uiid shorlK- iifliTw;[i(ls nil abslrnct anpearcd In 




KVOUTION OK TIIK « iiI.«»K«* oK IUKI»"». 



Ill 



T«i nvcrroiiii* iIh"«(' tlir<M> (litti<'ult if* Ih* Ii:i*» |»ru|Hi<*<'i| 
II iifw fiic'tor. |»hy-»!«iN»«jiral --rlcrtioii or tli** -f^rt'iratiMii 
of tilt* tit. It !<« a known fart that i**iilatii»n favnr** tin- 
|*riiiIu<*tioii nf n«'U -|mtii*«». Hrrani*' i<«Ian«U in partK*- 
iilur utt«*«t til till*. .\<'riM'<lin<^ til Mr. Ki>nianc^. Unw- 
«*\«*r. tlir a«lvantai:i' **i \irt*\in%\Ai\* ii\ i««ilatiMn i*^ n^t 
»Iw-a\> ufTrn'tJ t<» in<-i|»i«*nt *|M'ri«'!«, wIihIi uftrn I'miirli «ifr 
Ml tli«* niitUt «if till* parrnt -turk. It i* a ni»t«-\vurtliy rir- 
(-iiiiiotiiurc. li«iwcv«T. that «if all part* <if an ••r^ani'-ni 
tin- r«<pnM|iii-tiv«* oriraii- an- nio-l -u-n-ptiMi- {** 4-han;;<*, 
ami if H varnititiii in tht-»f piirt* *lioiil«l nrrur Jinti»ii;t a 
ntinilHT <if ni'lix nltiaU niakini; thfin ••tmh' with th«* 
TvX of tin* "iprrn'- hut fi-rtih* ainoii^ tht* ni^«'lv«'*, thty 
HoiiM U* |ihv-io|u]ji< .illv i-<ilat«'«l i-\«*n in th«' initl-t nf 
thi*ir a«-ortiit<*«. ill tli«- wmkU nf tht' author, thl* \ K'M 
(•nahh**' u- tn r«**jar«l many, if not iiio*t. natural -prrif 
*• tin- r«Tiiri|« nf \ariatii»ii in tin- ri'prtnlu«tiv»- -y*t«ni* 
«'f iin* •'•tof^ 

III t-MU*<i«lf I MIL' t h«- thii'c (1 1 tilt ultit'^ m t hr way of natn- 
rial «i'h*« tii»n ili*- auih«ir a«Mii« i-" < on^nhr.ihU' cvi'lt-ncf to 
•h<iw that th*- 'litlp nil it« ,iit rt.il lit* a-^i'Tt** tli.it th«' 
fuuflanHMitiil **i priiii.iiy ilitT<i*n«i h<twtiii •»p4-ii<— i- 
•t«-rility. till* h« iii^' .1 • •>iiiiiiMii •li-tin;;ui-'liinL' f«'atui«* 
in iifarlx •■v«r\ in-t.iipi <Mh*i <iilf«'r»in •■- rmi-i-t in 
intitiiiH-r.thlt- <l:"tiiti i:->ti-«if -!iu« turt*. < iijnr t*r luarkiii;:-. 
«ihiih h< «-.ill- *• • <i!i«i.ti '. 'Iitr' t*-ni t—. Ina-niu*h a* 
t h«'*i- "« • oii«|.iT \ 'iitTi I • If • * .!{• !!• \i 1 i\a« lly a!ik«- in tu<i 

• |NTi«« whllt t hi piitiLiix tjitf* t<-iM <- 1- alu.i\- ihf 
•ami-. h<- (hiii.iU'i- .III • \ { l.iii.it ]"n >»{ \\i»- <«in-t.tniv ^^f 

till* •ll-I Ml' t !■.!, .l-'ilt;ii^' »l».l' .I'.i pit \ I'. 11- tlii.ttn- 

hti\ I- «if-.ilt ••n;\ \ ' i. til* -«•• ■■i.'i ii \ 'i:!!* r« ii« • - I. \ • ii 
%• Inr*- ;:• • v*»-»phi' i! .-"i.ti I'll h.i- ••! tjiii.it* •) -t" • ;. . It I- 
not |Mi»«ihli- t'l .1 Ill' (••! til* .iliif»*t ■ini\* i-.i! -'ti rilit\ 

• iiMtiiij^ Im!wii|| ih. Ill I !ii- 1 iin-«»|«;« ii« • 1-. h« 
•iiy«*. " thiit iijo-*! • \<>!iit i<'iii'-i< h«T«* f.iit h.ii k u|Hin a 



112 CALIFORNIA ACADEMY OF SCIENCES. 

great assumption: they say that it must be the change 
of organism which causes the sterility — it must be the 
secondary distinctions which determine the primary. 
But the contrary proposition is surely at least probable, 
namely, that it is the sterility which, by preventing inter- 
crossing with parent forms, has determined the sec- 
ondary distinctions — or, rather, that it has been the 
original condition to the operation of the modifying 
causes in all cases where free intercrossing has not 
been otherwise prevented." The author then proceeds 
to show that it is not logical to suppose that any one of 
so infinite a number of changes could have the same 
effect in modifying the reproductive system. Further- 
more, these changes constantly occur among domesti- 
cated animals without affecting the fertility of the 
breed. Darwin has shown that among wild species the 
ratio between structural affinity and the degree of ster- 
ility is not always constant, some very distinct species 
being found to hybridize with facility; but this is not ia 
accord with the view that the sterility is universally due 
to structural differences. "Mr. Darwin further shows 
that, ' independently of the question of fertility, in 
all other respects there is the closest general resemblance 
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local variation which i> rMtirrriH*<l oiilv with th«' .h<>xuu1 
»\>t<-iii. Why, then, shoiiM we mi|i|io<4(* that it <litT«*rH 
from a lorul variation tiikini; \Aiuv in any other part of 
thf or^unir>ni? Why ^honhl we ^nppor^t* that, nnlikt* all 
otht*r ^tirh variation**, it ran lo-vrr In* inilt*|M>n<h*nt, hut 
luust alwuv** Ik» MitM'rin«hi4'<*<l a** a -«M-nn(larv n*!4ult of 
rhantff'« taking jilarr rU*'wln'r«''"* 

Aft«*r f*tatin^ at Irn^th hi- rca^«»n** for h«-lifvin^ that 
varnition** in thr r<*tiro<lurtivr -v**tfni nniv ari**!* in(l«*- 
|«4*n<It'ntly of variation** in thi- or^ani-^ni. Mr. Hoinaiifrt 
«{Uttlih<>!* thi« hy ailiuittini: that in "•mu** <*a**cs tin* varia* 
tion in tin* -rxnal or^an«> nniy Im- mrri latiil with oth<*r 
varnitinn- in tht* -v**trni. nml nniv hav«* \h'vu priinarilv 
raiifi«*«| hy natural -ilfitiou: hut in ^raiitin^ thi** hr 
«liovi« that natural *>« -h-i-tiiiu '*iiii|ily iMTonn*;* on«* of th«* 
t'«u*v!i <l«'t«*rniinini: pliy-iolnmral M-lt-rtion. •* If." In* 
•avpi. ••hi* thuf* rtu';*r<l -it rilitv U-twirn *imtii'-» a** \\\v 
rt*«>ult of H hat 1 havi' * ail*<l a !•»« al \aiiatii»n. or a varia- 
tion uri^iiij,; liiily in thi- ft |iro4|ni-t i\ f -y«t«-ni — wh«*tli<*r 
thi« In* in<lu('«'<l hy rhaiiL'*" takin;/ |>Ia' «■ in iith«-r part** of 
thf orjjani-Hi, to I han^'*'^ lu (it** • oiplit i>in*< of hh*. <»r to 
<-haii;;«'« inh«-r«-!it in ih*- r< m«"Im« t i\i -N-ttiu il**t-|f — \ii* 
ran Ulph-r-taiol whv -ip Ii -tit:iit\ rar«lv. though ^ontr- 
tinn*. •»«** !ir- in otir «hiiii«-t !• at* •! pi'^ilu* tion«»; why it -^o 
Ifrnt-rallv iMiiir- in *»«'nit- «l»;;i««- l'»t\\i«n *|MT|r- . an<l 
why a* lH-twi-«n "I't • 11 - n .m.im- in all «l« i:r»»-. " 

A- to tlo- i\ ph IP • xf til.- nifiiiilit\ )h iM«'i n in«li- 
% nitnil* **i ihi" -aiii'- -|" « ;• -. whhh i- a n« • f-ary 
a««uin|>tioii nf tilt tlit"t\. Hi. my • a-« - of failur*- to 
int«*rl*ri •-(! ha\«- \**u .i<l<iti«*<i I*;. P.ituin aipj ••thi-r!*. 
Mr th«* tun* "f !!"Ufi.ii^' ••! iiiatMij iti.iv !••- at • *-.« rat«*il 
or r<*tar<lfil in ««ti.i:n iipIi*. pliiai-. lliu- i-xlatin^j thiiii 
from tin- r» -t "f t h« ra- • 
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The second difficulty of the doctrine of natural selec- 
tion as the originator of species, according to Mr. Ro- 
manes, is the swamping effect of interbreeding. 
Wherever any geographical barrier cuts off a portion of 
a race the section so isolated is found to develop into a 
new species. In fact, it is evident that if occasional 
variations arise in individuals in the midst of others in 
which they do not occur, they will soon be eradicated 
by interbreeding with the dominant class, however ad- 
vantageous they might be. Physiological selection 
would of course prevent this. 

Mr. Romanes' third ditflculty is a question of fact. 
Are all specific characters useful? Natural selection 
concerns itself solely with adaptations caring nothing 
whatever for species as such. In case the specific char- 
acter is also an adaptive character, it is reasonable to 
suppose that it has been developed by natural selection; 
but if, as Mr. Romanes contends, a large number of 
specific characters are of no use, some other factor must 
have developed them, which factor Mr. Romanes consid- 
ers to be physiological selection. He asserts, moreover, 
that without isolation evolution would be linear iu 
direction but never branching. The struggle for exist- 
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for the* fir!*t (iiii«* <*lulM)rat<*(| it iiii<l |»uintr<i nut jtniiii* of 
iu lN*ariiiK» u|m>ii tlic linrtriiK* of mitunil ^i*l«'('tioii. Mr. 
R. M«*l«lolii wii?»«HH»of till* tir^trritio nf thr iM'Wtlii-orv * 
llr AP!*«Tt«Hi thut xUv |irin<'i|itil «litti<'ulty jioiiitnl nut l>y 
Mr. iCoiiiaiii'S was " tin* >tiTility nf initiiral ^|Mrir** tm 
rciiii|iari*«l with th<* f<'rtility nf (|iiiii«**«ti<-iiti*(l ra(*«*s." In- 

Aftflltlrli ii« thi* ^tniC^lt' fnr r\i*it«'ll(-«* i* U\nr*{ iuU'Uy-O 

li«*twi-«*ii thtiM* iii«iivi«hniU whit-it ar«- iitn»t alik*-, aiiv- 

• 

thiii^ which woiihi raii«f th«*iii In vary wnuhl Im* an 
«flvnnl«Kr whirii natural «i*lc«-ti4»n wnuM niaki* \\r*r nf. 
Th«' lirt-xrnlion of intrrf*rn-*>ini: hv int«r--t«rilitv wimiM 
Im* »>u<'h an a<i\anta^i* an*! natural *>fh*ttiiin wntiM 
•<*ror«lin^ly fa\«ir it. 

Mr. Fraiii 1- <faltnii. **<iiiii aft«*r «>fT«'r4Ml aiinthrr ^ug- 
fft^tinii rt'^arilini; phy-inlfi^^iial •»i*lii tmn.i A<'i'nr*iiii;: 
to liin \ ii«w t-i-rtain in<livi<luiiN «if a raif an* i»n|at««<| 
from th«' P'^t hv havMiL' '*iniilar •^■■xual lik**** and ili<«lik«"> 
vhiih rau!*«* tli«*ni t«* in!«Tl*t« «'ii r:itli«r than tn niini:lf 
vith !h«' rf'-t i»f thf triUv In rtplvinu' tn th<* aUivi- tun 
rritn'i-«ni^. Mr. K<ini.in«^ attiinpt- tn -htiu that n«ith«'r 
^fnlton nnr M<-l«ln|.i ha\« r«-ally «tji|i.i.«il hi* \h'W« Mr. 
tfmll'in ha«i nhjn t< <1 t«» |i|i\ "I'tjo^p al -t-ltrt mm nii thf 
i:roiin<l that thi* int* r*t*i ilit \ \*!i;«li ii |ir«-upp«>-«- u<>nM 
not Ih' «-\t«'rnally .ippai* nt . aii<) • <*n'-«-«|ii<-nil\ many in* 
frrtiU- uninii* u>'mM !• -nit I L* ii* i- H'iiIimil' t*. -hnu . 
h«i»«-\ir, th.it tnfcrtii* uiii'^n- •!•• n<<t tak* |>Ia< « at f :iii«'». 
aikI Mr. < tjilt'iii- hv j--i )i* -.* "f j«-\ •"li'tl»i;:i« .il -• !• « t :.»it 
miiftply •up|>l«'ni«-iii- .iiu"iij ?}i« l;./}i< t .iniin.i!- liii iii<tt 
Uiii\*-r*al f.i« Inr "f |'ij\ -:■.-• j;* i! -'Niii*!! 

In r«-pi\ in;: t" M r M* i'l- •';»-• i ;!:• .•!!» M: K 'r.i.ui* •* 

»hnH* that 1 1 i- ||.»? ii ,- t In ••! \ "f |»)i \ - i'll-i j !■ .i! -• !• • t ;«.ii 
« hirh 1* * .ill* «l iti <^M< -! . -ii til' -iinf-i\ w }i« t ii> i n iTiii .ij 
M-lc('tii»n iiia\ ii"' Ml I ■ • I \ • !-• <:{••!• li.i .III'! • ••i»'i:' !*'n 

* KalMfv 1 \ ii« |'|- »H| .'I'. 
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it. " But surely," he says, "the burden of proof here 
lies on the side of my critic. If he can show any sufB- 
cient reason for going much farther than I have Teutured 
to go in out-Darwining Darwin — or for holding that 
natural selection may not merely help in inducing ster- 
ility in some cases, but has been the sole cause of it in 
all cases — then I should welcome his proof as showing 
that the principles of physiological selection ultimately 
and in all cases rest on those of natural selection. But, 
clearly, it is for him to prove his positive: not for me to 
prove what I regard as an almost preposterous neg- 
ative."* 

Mr. Meldola also noted the difficulty that physiologi- 
cal selection must always be subservient to natural 
selection, because if a race developed through isolation 
did not possess some advantage over the main stock — 
the struggle for existence being most severe among moat 
closely related forms — it would not be able to compete 
with the dominant type of the species. In reply to this 
Mr. Romanes states that if the character distinguishing 
the new form be indifferent as regards utility the in- 
dividuals possessing it will be on an exactly equal foot- 
ing with those which do not possess it, more especially 
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Evolution Thvury/* * Mr. Wiillmr ii|ij«ii> nin-i mi- 
pliatif-ttlly to tiM' viow that any ^|MMifi<- <hara<-l»T'* nw 
without UHi*. Ilr |H»iiit^ ti» the proi;r«*** wliirli \ui^ Inmmi 
tuaWf* of liit<' vrar** in dir^covi-rin^ the ii*«i> of *trU4*tun*H 
or cliariirtf*r^ whifh w«*ri* furnnillv tlimi^^ht tn )*<• of no 
utility, Hiid rall.t partiruhir attention to tlii-4olors of tin* 
hi^liiT vi*rt«'l»riiti*** a> iUii^tratin;^' hi^ point. Ih* ni<*n- 
lloiii« till' fa4't that whih' thi* rolor-* of wiM aniniaU an* 
»o ^iMHTully (-oii-tant (white or |iie<l varietu-^ U^in^ 
^|4*f<ii|y oh!itfTati*<l ) (ionif«ti(* l»n*«>iU rxhihit the ^reate^t 
ini-oii**tan<'y an<i tliver^ity m tlii«» re''|iert; proviii^. a?» 
h«* think**, that the ro]or<^ of all wihi aniniaN nMi**t he 
UM'ful, t*ven thoUL^h we ran not alwjiv- •^ee how thev are 
•o. aii«l that thi*ir la<-k of nniforniitv iin«ler Moinrstiea- 
tif*ii i*t (luf to the faet that th«*v jire u** hin^rer «if utility. 
111* then i:ive- illu«>trat ion« i»f th** \an<iti'* fornin of 
a<la|it I v<* marking''* — priiti-i tive aiiil warnini^ rojor** an*! 
reeoenititin markinu'* H*- *;iv* "Tin- nml i»f eanv 

rt-eo^nitlon hy ea* h <«|ier|i- nf il- t*\\\\ kupl an*! of the 

M'if!« l»y ••a«h other, will |.i«»l'.i)»ly e\|.|.iin at i»nei' th«»-e 
^li^ht iliver^tt i«"* tif I ol.Hii .iii«i uiaiki!!;^ whi'h.niore 
c-Mininonlv than an\ «Mh<-i < ii.n .i« t« i « tji-t ini:ui'*h ejo-elv 
«llit*<| •jM-fif. fr<ini * a< h i'th*!. an*! al-«> tin* ii»n*tanty 
mihI hilat* ral -vni!ii<'i\ **i tL* < 'thiutal ii*n ^f \\il<l am- 
inaU 

With I* ;:.ir«i ti» ! Ill- -wahi jiin^' t if 1 1 i- .if fr«t iiitir«i 

inij. Mr \\ a!ia< •• -.i\'» tin 'iitt.'Mltv i- r«-tuo\tii h\ i.in- 
«e«lin^: "that !lit -.I'll* \ .it :.il :••!( ••• i ijr- -iiiiultait* ••M-iV 
in a nunii'«-r **{ iiiMi. iii'i.i.- inltal'itinj th* -.iin* iri i 
Mr ICoiiial.f -> lia'l ihiiitij th:-. I'Mt \| i \\ all.e • {•t*-*-n1^ 

an array 'if fet- tak«n fr-'io Mr .1 A Ai • ii - \V :nt«r 
|iir«i» **{ I'i'-ri'la. Ill -■ii'i"-:'i --f iii- < -ii** r^:- •; 

S» far a- • l»< iiifi-i ! .! .' \ "f - 1.. ... - A :! r. •• . .i :.'»i ht r 

t 

111 < onr< rill <i \I r \V . . i • ■!••.• - * s i! ! !»• f e ' - -•ipp'^rl 



* I' 'ft :..^ I.f . t L* t .« a 1 I II iim* 



t, 
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Mr. Romanes' side of the argument. He points out 
that experiments in hybridizing are generally made 
with very distinct species, and that even these are some- 
times fertile, while if two closely related forms hybridize 
they are said to be one species. He quotes Dean Her- 
bert's experiments as proving that in several large 
genera of plants not only are the hybrids often fertile 
but sometimes more so than the parent stock, whence 
he concludes " that the sterility or fertility of the 
offspring does not depend upon original diversity of 
stock; and that if two species are to be united in a 
scientific arrangement on account of a fertile issue, the 
botanist must give up his specific distinctions generally, 
and intrench himself within genera." 

" Really close species, "says Mr. Wallace, " which have 
probably originated by one remove from a common an- 
cestor have never yet been crossed in large numbers and 
for several generations, under appropriately natural con- 
ditions, so as to afford any reliably data. The mere fact 
that not only animals of distinct genera, but even thoaa 
classed in distinct families — as the pheasant and the 
black grouse — sometimes produce hybrid offspring in a 
state of nature, is itself an argument against there being 
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Ill* 



natural M*li*i*tiiiii i* I^jitiI u|miii thr u'^'^uniptinii that rrr- 
taiii <-|inrartrr- ari- ii-i-ful, l»ur wr an- ii«»t ju-titir<l in 
arL*uiii^ frMiii thi- that all cliarartrr* liav«* \h'vu ilcvcl- 

• >|N-<1 liy iintiiral **c|rrtif»ii aii(| ari* tlii*rcff>r«' useful. 
I'lirviii) liiiii»rlf frci'lv (-iiiir«f|i<| the iiMitilltv of inaiiv 
rhiirarti-r**. aii«l. a- Mr. KMinam— -ay**. ** tln-rr i-* |Mi?-itiv«- 
rviilt'iic't* t«i •*li«t\\ that the «li^ht rhaiii:*"* i»f f«»riii uiid 
t-iiltiiir which rhi«-tly -«'rv«- ti» «li*'tiiiu'tii-*h Jilli«'«l ?-|M'<'ir* 
MTV i»ftt*ii tUiv t4» what Mr. harwiii riilU ' th«' <lir«M't artii»ii 

• •( <-xt4-riuil ri»inlitinu-.' -ihIi a- •■haiii:!-'' of fimil, 
I htiiut*'. «'ti'.. a*» wt-ll a* tit iiitp- iiMlc|M'iii|riit variation 

• •II i*i<thit4'4l nn'a*. an«l in *>i»in*' «»f niir ihonc^tiratrtj pri*- 
•lii<'tiiin". ••li*.; an<l in n«»n«' "f tli«—i* ra*«'*» «!•» tin* ••|M'ritir 
t'h»n];i-*» which ri-^tilt pr*--* iii a nnanin^ of any kiiKJ." 
In rffiitiii;; Mr W alla< i '* .irLMinnnt <>n the utility <>f 
•'■•lor Mr U4»nian« <*. in a f<H»tn«itf. i|n<tt«'<» Parwin to tlo* 

• ffi-i't that '■•a«h **( tin- « nill«— - \ariatii»n*( which \n- -«■•• 
in th«- I'luni.i;:!- ••( otir f<>uU niu*t hav«- ha<l *«onii* 
frtii'i«'nt < au-« . :i!i«l if tin- -;inn- « aU"* •• w«r«» to urt 
unif«'riiilv ilurin-^' i li« I'-ii;: *• rii- *tf l'»^'' rat jini- on man v 
in<ii\ I'iuiil-. all |>r<>)'aMy h**ii|iI }**• iifM|itiii| m tin* <*Jinii' 
fuanio-r." aioi lit- a<lil-* ' ' 'l')i«- ••)'\i«*u-' truth of ihi** 
r«'ni«rk ••••rvr* tn il:-!.!!-! ..f Mi \\ iilia««-*« arirunii-nt in 
the /'•♦rf fii'/Af/'/. t hat ' t In- ;:i iii r.il i nii-t.UH'V «»f i'«»l«»urjil i«>ii 
wf i>lfirv«- Ml »a h uj!»l -immi-.' **{ it-«*lf furni">li<-* 

• iitlicnnt |»r>Mif thiit tli« t .il.iiir.it^iii 0^1"! Im- 'a u<*i-ful 
t haraitt r ' Miirt'»\«r u hi :i u-iii;: tin* ar^^Uho iit N| i 
Walhn** fiir;;i t' th.i! iin;l"i r.iit v «.f « *ii'«iiriil i«»!i (vvh*'th*-r 
u-«-ful or unu-« f'l! I j- j'i'-<r\«il in uihl -]•• i n--. hy fr» •• 
iiit«'r« r«»"-in;j W li« rt ilij- > |i«\int«'«l — .i- i-y i-'»l.i- 
li<iii or nn^'r.iMMit — •. n ..iM"ii- ••! • ''iiitir \« ry frt<|Ut'nt!y 
«|ii t»k« plo • . *M-: .1^ :!i 'ill' \\i* ii .iii.il^o'i" • .!*••- of «iur «!••• 
int-atii ;itt li -7f .i:ii* 

t '••n« •riiMi/ Mi» -%\ iMi j'lii/ t !ff • I- i.f jnt«-r« ro-^m^. Mr. 
Koiniin* •• •h**u<- that t)i<- \.krnitt<in< «itfil from Mr. 
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Allen's paper as quoted by Wallace would not be sufiB- 
cient to originate any new structure. He says: " It is 
easy to see bow natural selection could alter the general 
size of tbe body, tbe relative sizes of parts, degrees of 
colouration, etc., without encountering any great diffi- 
culty from intercrossing. But if it were required to 
produce, say, a fighting spur on a duck, clearly it could 
not be done by natural selection alone, or when depend- 
ing only on ' accidental variations.' " Mr. Romanes bas 
here granted far too much to his critic; for, if physio- 
logical selection is not a necessary factor in tbe modifi- 
cation of size, shape (relative sizes of parts), and color, 
all closely related species which depend upon such 
features for their specific identity (and they constitute a 
very large proportion of species), would be excluded from 
the operation of the segregation of the fit. Nor would 
this factor particularly assist in the production of spurs 
and horns, for example. It is thought by many that 
such structures are due to the factor of use, in which 
case physiological selection would indeed become re- 
stricted in its function. 

In replying to Wallace's criticisms of bis view of 
sterility between species, Mr. Romanes says: "Under 
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PJI 



t^t-rtiiiii |M»iiit<*, it tiiiiy Im> wt>|| tn pa-** i»u now t«» a liiicf 
•urvi'V «if hi-* n|ij«Tiiiiii*. 'I'll!' iriiiral hi**;! **{ hi- ur^ii- 
iiM'tit \^ tliut variatitiii** aif iif\ir r|M)iitatH*i»iiH, Imt 
al«iu\> (lilt* to a il«'tiiiit«- «-au«f . ^t* thai " th<* iiit^vitaMi* 
iH'W •|N*rit»« will Ih- iirMtiiiml i'\i-ii 111 <li'haiirc i»f 
iiirrt'j|f*<*(i fi'Ttilitv lM-tw«»ii th«- «hv«! lmii;: f«»Mii-.*' Il«* 
!•%'• ^mit •*tr«*«»«* ii|Miit t:«'ii;;ra|»hi«al i-«»latnni. iii>w«-\ ••i. 
nii'l «liiiil>t^ tiiiit any ii«*u oih-i-ii** «if )iir«l hao ari-t*ii with- 
uiil th«' itiil i»f thi- fji< tor. Ii«* |ir<»|uiiiii<l- a rat lift n«i\«*i 
«'\pluniitiun i»( (hf tiMiltial infertility nf natural !«|»«*«ic<. 
a* i'Mhipitrt'tl with ihf ft rtility «if tliitiii-*.ni-at('<i l>riM-iN. 
lirii'tly >*tjil«Ml it i- thi* h*»in(*^tii- aniniaN an* ?>|MTii'* 
«hii ii from -otiir iinkti'iun rf.i-«in ar«* rapahlrof a«iapt- 
lUiH lhiii»-«*I\t"» to a ;ji«a! \arh*ty of rir«'uni«tan<'i'« 
Ju»t n* ihf in«li\ninal ;i« a u IimIi' i-* «'apali|«* of -iirvninu 
in \iiriou** <*n\ iroiiiiHtitx. *>i* aU^. it may U- xupp'****-'!. 
th«* ^I'Tin « til iif tht- Ilia!*- of xIhIi lii'lix hlnaN wotihi ha\f 
m ;;r«-iitfr \itality. aii<l v\<iul<l In- < apahU- of «iir\ i\ inj^' in 
an iunt-«iial i»vanaii « ii\ irnniip-iii A propurtitiii i-* thu- 
t-*tnl>il**h«-<i i'ttUiiii tli» iiph\ jiliial aii<l it- -tiij — i- th< 
pfahlf iiii|i\i>lwal ;- t<i tin pi.i-ti< iipli\ i«liial *•* i- tli«- 
P-pr<i«iu« tiM- «-!« Til* III «(.i(!t ••! p!.i*ti< III- « alU attiii- 
tion t«i tht- fa< 1 tii.it 111 .1 «i iti ii iiattiif fntil*- )i\'i'ti<N 
<j«-« iir lu«i-l t |i 'pi* lit '.\ .im»!./ th' I'h'fti ni'it aini 
.4 M«i/t f » . • • I lif \i I ■. f.i:i.;.;i - t-i vi iih li iipt-t of hm •!••• 
nit-'.i« i'lfiN !•• loll- I h.- :- I • r!.iim\ a\ii\ pLiti-ii-lt 

an*i iitj« ni«'M^ tht •t^ .mij 1 .irn ifl luiiiliai uith .i:i\ 
alt« i:«plt'4l It f ut.i! i< •:< 

I ii*ikf Ml \\.i...i'» \1 : ^••r-..},!;. fi«il\ ji.iui- !|..i! 
*■ -jN t iiii «litfi !• !i' • - .!!• t • ' J i« :.• .\ .! ii'it u-i.il!\ \\ :\\t 

'■I* li' ■ -.ii-;'!' I - • ii.it !i..- :* 
:. . • '■<•!. l»i-' ;.' !.• it" "J* • \ 
: • !• r* li' • • i» hi I '. i li.iMi! »: «•! 
I \"'U ■•it* pi'iiil , )i«>H I -. • r lit 



Mill tit i.itariaii -. j:. .Ii« .11. • 
tlu«- tn tilt i.v ' ^h 1^ 1 if 
«irtiiiil« \ .iti.it :>:i -a .r !• • :* 



ilitl Mr U aila* • .iji* • . ii.i:i.* .\ . (hat jjl.intiii;: .ili thiil 
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physiological selection demands, the chance of all the 
necessary contingencies arising contemporaneously 
would be so slight as to make the theory unworkable. 
Mr. Seebohm says: " To make it work we must pre- 
suppose: — Ist, the special variation of the reproductive 
organs must occur in two inviduals, otherwise the pos- 
sible ancestor of the new species would have no 
descendants; 2nd, it must occur at the same time in both; 
3d, it must occur at the same place; 4th, the two indi- 
viduals must be of opposite sexes; 5th, they must each of 
them possess some other variation, or their progeny 
would not differ from that of the rest of the species; and 
6th, the variation must be the same in both, or appear 
simultaneously in the majority of their children, other- 
wise it would be swamped by interbreeding within the 
physiologically isolated family." Obviously Mr. See- 
bohm does not think it possible for all these contingen- 
cies to be realized, and that from their failure to 
co-operate the theory of physiological selection must 
break down. 

Along the same lines as this Mr. Wallace also objects 
to the segregation of the fit. In reply, Mr. Romanes 
asserts that while it is true that the chances against 
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may Ih* <1ii(* tti tlii> rlian;:i- in -'i'a*«>ii nf tli>Wfrin^ or |»iiir- 
iiii;. or to «lilT4'ri*ii<'«* in fiMnI or rlim.itr. nt- th«v tnav fvni 
)«- ori^iiiHtvil liy natural Tl«-riii»ii it^ilf. Inili-nl, Mr. 
Walluro Uiin •(ux!;:*"*t«*<l a- an ** all»Tnat ivr liy|M>tlii—i- 
U» |«liy»it»li»;:i«Ml •"••Ifrtinn. that -jMijiii -tnility !•• ilm- to 
A r«*lution ••\i-iin:: lH-t\vi«ii lli«- ♦■\t«*rnal t'ohirin*^ un«l 
*«*iuttl <'niii|iatil>ihty . "o that \vlH>n«'\«r a rlian^c in ri»|<ir 
1* |iro«|u*-<'«l. tilt* intlivitiuaU -o dian;:**! will not Im* fi*r- 
til<' Hiili tlif |iar«nt -tm-k. Mr. ik<itiiant» « N-arly **liou-i 
tlirtt in**t«-a«I of In'Mi^ an all«-rnati\f Itypiit Im*-!'*. if 
tfniil*l<' lit all. It nicrt-lv fiirni*»lit-« n- with an a«Mitii»inil 
in«lin'i't I'liU-i* i*f th«' inft-rlilitv <l«'nian(|fi| hv phv**io. 
h*^nal M*hM'tii*n. Mr. iConianc^- ;:iv<-> a niniilM-r '^f 
(oml»li* n*uMin- for not ;;rantinL' tin- th«ory tin* promi- 
ui-nt fiinrtii»n attrihutfij to it l>v Mr. Wallarr. Thu** Ik* 
^••••rt» tliut "many -|m'« n*^ u huh arr mutually -tirih' 
•lilTiT very litlh- Ml • oji.r." whih- " mi»-t -iii-rn— u hi«-ii 
■ ft- nitituallv f«rtili- ijitfi-r « -oh-iiliraMv " in thi-^ ri'<*|><«t. 
KurtlH*rm«irf. " in thi- r.i-i- i.f natural *|»t«ir-. it iifti n 
hai'lM-n- that a un .it ilitft-r* ii« t- in i* •*|Mit of frrtiiity 
«Hcur**. airor<linj to whidi l»a* acti-tl a« thf mah* an<l 
wliit'h a» ili»* f« tinh*. v»t in l-oth th« -•• • ro--.i«. iIh- rolour 
• if i-ach ••|H-i i»- 1-. t»i «nui-i'. • h« •am*-. ' 

Th«' roiitr«»\* r-y i\hnli .Mr. Kom.in*** h;i«l with Mr. 
\\ 'I"hi«« lt«iii-I^\ • I . ui tin- iojumn- i»f A"'"** in 1*^***». 
ft- «|M*< iinj |ihy-i'«;oji« .il -• l«« t i.«n . 'IpI not -• i \ •• to «!u. i- 
•Itttf many n« u iMtmi- Mr I>\»i - oliji« t ;.in- to t!,i 
t«*rm'» I'll v^ioio J M .1 ■ -iliitii-ii .ii.'i -ii* -t;; iij.it ion of 
th«' lit. iift-ii noT ),* ii til 1. till M- !■•: N|t Koiiiati*— \i.\*l 
|fr«\ iou-ly JU-! ;!.» 'i ■ h« .1 u-« I i,- 'i;-Mi--i..ii «»ii*«r««l 
i1|miii th«' ri-l.it:oit i>«'.v*ti. n.i!'it.ii .in«l |ih'. -loio^ii .il .t*. 

Irrtiou \It lioiii.»:»« - ii.i !• .irl\ •xpti --• '1 ihi- in 

all admirahli- \i^\i:* -ii.i* *o .jitot* it. uill !•• .1 -iitlii lent 
•*ptloiii« ••! th« ar ^'iiiin ii' II* ".i\- In "hort . -{Hi'it'^ 

art* ilk*' l*-ii\i-. -u*<«'«-i'** .iii<l tian«ii-nt i-ro|f of wliirh 
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are necessary to the gradual building up of adaptations, 
while these, like the woody and permanent branches, 
grow continuously in importance through all the tree of 
life. Now, it is the office of natural selection to see to 
the growth of these permanent branches; physiological 
selection has to do only with the deciduous leaves." 

Having now stated the principal arguments for and 
against physiological selection, with as little bias as 
possible, it only remains to pass judgment upon their 
merits. This, however, does not appear to be an easy 
task; but as usual in such cases, it will probably be 
found that both sides are partly in the right and partly 
wrong. Thus, with regard to sterility, natural species 
are as a general thing sterile inter se, while domestic 
races are usually fertile, but these conditions are by 
no means uniformly constant. Physiological isolatioa 
might explain this state of affairs, while Mr. Seebohm's 
hypothesis has quite an aspect of plausibility, — or both 
views might be correct ; whereas, various secondary 
factors have been instrumental in bringing about this 
condition. There seems to be hardly any evidence, 
however, that sterility with the parent stock is generally 
one of the first variations of a diverging race, but if this 




EVoLrrioN Oh TIIK roUHis ny IiIKI»s. l'2r> 

Tliinlly, («oinr *i|K*<*itir rImriit'trM, iit Iriist, tin* iip- 

Mrflltlv of ||«> rotirciViil)I«* Um*. I»ut tlii*7«(* Iliav In* (lilt* 

• • • 

to till* ilinrrt itf-tioii of till* niviroiiini'iit or to tli<* U!*«* 
sihI tlifiiiHi* of |iiirt*«. 

Af* n*)(iir«N tli«* iH'urin^ (»f tin* uImivc tli-«-ii^?«ion u|m»ii 
tht- f'Volutioii of till* folors of l»ir<U. in tin* li^lit of tin* 
t*vifli»iicc a<Mii(-<'il. It wouM hanlly *^«*4*iii jiistitiuMi* to ii<«i* 
|iliyiiici|o^irul M'lri'tioti, uiil*****' till* iiu'X'i ti(liiiitt4*«l of no 
ottM*r rntiuiiul <*x|»liiiiiiti«»n. It i<« ulwav'* uii i'a?«y loop. 
hoir for «'*4(*u|N* ill liirouiitiii^ for liny liitlii-ult rliara<-t<*r. 
an<l for thi^ vi*ry r(*a**oii ihouM Ih* trratril with (*!4|i«*riiil 
caution. 

«.! I.I«K ON |<*(»|.\TlON. 

< Mh* tif iIh* iiiott valuaMi* «'(MitrilMition<« iiia<lt' of lati* 
v«'ar<« to tilt* Iit«Tatur«- of i\i»liiti«>ii i** tli«* s«'ri«*<« of 
artirh** U|Mi|i i*>o|atii»ii |.y tin* Krv. .1. T. <fuli«'k. Hi- 
vit'»'« roiiiriili* \% itli tli«i««' of Mr. Kiiiiiaiii"* upon many 
iui|M>rtafit ptiint*. uhilf tlii-ir tli«'orii'<* ovi'rla{i to a «'i'r- 
tain I'&li'iit. Witlfiut •-on<«i«l«rinu' in «ii-tail tli«* ri'latiMH. 
• Iiip iH'tui-i n tlitir rt-p»iii\f \ji-\\-. it nuiy !••• sai«l that 
thi-y Inith a;:ri*i- that many *pi« ilif i harari»r- an* n**- 
li-***, uihI th:tt i-itlation i* a m^t-o-aiv fai-t>»r in th«-ir 
ori|:iiiati«in . hnt <tiili( k •1<m*. n«»t «-mpha*i/f phy-iitio;;!! ;il 
i*«»lation a- K<*m:tn«-* h.i-^ ii»»n«'. uhih- hf a--irl"'. <«in- 
trarv to K<»miiii«-«, tli.it n<it ^nlv <<«|>ftir-. hnt htr;^«r 
^r«iup* a** ui*II r«-«)Uir«' i-<>I.ttii>n a« a factor in tioir 
i»ri;;in Hi- n-n'r.il i«l« a i- th;- no two ^r«»up- of 
llidM ninaU <>f **\i* -p« • i«-« • ••nt.iin • x.otly th«- -aint- pr<>* 
|Hirtion »»f \ariatii»n- in th^jr .i;:^'riv'a*«" iinml»«r, ;if-i-'ir(|- 
iii^ly, if tWM iif n*'ii«- mi-« iil.in»i»»j- ;:i'»up- ;ir»- i-ohit«'<l. 
iiia*mu( h a- fr« • iiit* r« r'»««:n^ j- n*» l'«nj« r pr:i< tn .il*!** 
to prf-t-rvi- lh«" a\» ra/f. • a« h «ii\i«ion will n»«'i-'»-anly 
»tart <»fT 'HI ill! ini|»|M n.li nt liiif. irr«'-pi< ti\»- *ti ili* 
riivifonmi'iit |-'uthirm«>ri-. natur;ii ^rliMtiMii withi>ut 
i»4jlalii*ii roulil Hot profiu<i* «ii\f'r(;nttt. hul only ltnt*iir 
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evolution. Natural selection implies a contest between 
a more and less favorable class of variations, in which 
the less favorable class perish. As an example, a race 
horse might be evolved by artifical selection from a 
common stock, but in order to produce a dray horse 
from the same stock, the two varieties would have to be 
isolated from the earliest stages of their divergence. 

The tendency of this view of Mr, Gulick's is to over- 
estimate the self-sufficiency of the organism to originate 
new forms by virtue of an assumed inherent tendency 
to vary indefinitely. In other words, he sometimes 
appears to assume, in conformity with Kageli, that each 
organism contains within itself the potentiality of devel- 
oping all the forms which may be subsequently derived 
therefrom; that free intercrossing suppresses this ten- 
dency to vary, but isolation enables each group to 
develop any little idiosyncrasies toward which it may 
have a leaning, and by successive stages of isolation 
these are piled up into new characteristics or structures. 
Thus, in summing up the result of his survey of the 
various forms of selection, he finds: *" First, that all 
the forms of Reflexive Selection are due to the relations 
of members of the same species to each other, and are 
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tinn 1^ |iroilu<'<*fi by rliuii(;r ill th(* ciiviroiiiiKMit. tlic 
iiitiri* «*fT<*rtiv«' forin*« of S4*lrrti<»ii (lo n«»t apprar till tlir 
i»r^uiii«iii lia** ^«> iiiulti|ilii-<l a;^ tu iiroflurf what i rail 
Sti|K*rliitivf Natural Sflrctioii ti)n»u^h iiitcii***- <'iiiii|M-ti- 
Ihiii l»c*twtM*ii rival iii(livi«iuaU of tin* -*ainf *|M*rifH in 
(!«iiiiii^ |M>.-.«i>*<*iiin of liinitrd n"«iMirr«—. An<l. tiftli. 
iliul Pu*>*ivf (*oiii|iarati\r Natural SrltMtii»ii. whirh «|i*. 
|h'Ih1.4 «»n rlian^c in th«* I'liviromuriit. without .-«|M>rial 
rivalry lu'lwfru tin* nn'mlnTsof lun* ^|MTir<«, aUo (l4>{M>n<i- 
on vunutiitn ni tin* a«ljiptatioii<. nf th«' or^ani-in. many 
of wIjicIi variation** «1(» Hot <l«'|N*n<l on that rhanirf in th«' 
rnvironuifiit nhirh ha* produrcfl tin* ihanu'** iu tht* 

Natural Sfl«*<*tion. uor. ind 1. on any <-han;:t- in thi' 

t*nvironiu«*ut «*xrr|»t tho-r |ihy*ii(*al i'han^«'-i hyulii«h 
lh«' worhl ha* |ta--«-<l fr«»iu it- priniitivc ^ia-^roU"* to ii-» 
prt*M*nt fiartnilly lii|Ui«l and «>o|id xtati*. r^ndrrin^ it a tit 
alaodf* fur or;;ani-ni". "' 

III- thu** tntin-ly i;:nori'-> th«- «tri^Mn of varmtiMn* and 
a»»unif«» tliat ina**niUi h a- th«- mx iriiinufnt in tin' \ari- 

• »u* form- «»f -i'l«'«t hUi «'it«M| d<n- Mm! |ir«»duri' th«' \ana- 
ti'in- dttinitrlv and iliri-itlv. it r.in havf tm inllu- 
«*nt t* » hat«'\t r 111 tlitir t.ricinati<in . If the di-rti-«i«in 
*«f xaruitiiin m th«- )»r«-i i-din;: pa;:*--, ha- any r»t««' what- 

• vi-r. thi- i iMH hi-i«in i«rtainlv -houhl not -«><-m an in- 

•■\ Ittthh' ••Hi-. 

Am Htt< nti\«- < Mn-:di lath'U of NIr « lulifk'- vnu - -• » n*- 
tit maki' i*n«- fa<-l iind« n:.il<l* . \i/. that ^••m<- f*>rni ^f 
s-<ihition I- in<li-pt n*al'i« \'* •Ii\«-i;:«*nt t\itltitii»n lii- 
•dalxirat ion of t h«- \aii<>>i* f^rm- **i i-i>l.ith«ii i- •••i-vti n- 
*iv«' that jin\T}iiiij m<ii* tiiiii .i hrit-f ••utlini- ^f ;i 

«oul«l !•« Miij J-:* Ml t!i< pii-i nt « <*nii* • ( i«iii Ihi- 

iiiU« It 1-, h<«ui '. • I ii< • I -•.iiy t<i « \ t-n a ^'« nt i.il uiid* i - 
•tandinv: "f th^ f.t'!"i- ^f "i^Mnii 4-\*i.iit;'>n. I !«• f>d- 
Ifiwin^ I- Ml <tii!i'k - « i.i->-iti> .itinti tal'it- ••! lln* f>>tm- 
iif ii«*;;r«*^ali'>ii 
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Enviroual Segregation. 

(a) Industrial Segregation. 
Sustentational, 
Defensive, 
Nidificational. 

(b) Chronal Segregation. 
Cyclical. 
Seasonal. 

(c) Spatial Segregation. 

„ , - , 1 rMicrationa!. 

Geographical./ Im , ^- ■ 

" "^ } < Iransportational. 

) (Geological. 

(d) Fertilizational Segregation. 

(e) Artifical Segregation. 
Reflexive Segregation. 

(a) Conjunctional Segregation. 
Social. 

Sexual. 

Germinal. 

Floral. 

(b) Impregnational Segregation. 
Segregate Size. 
Segregate Structure. 
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The following brief detinitioiiH will explain the above 

A. EscviKo.NAi. Skukkuation — Irtoliition due to the 
Orlationn of orf^aninni to environini'Ut. 

(a) ImiuMtrial Srijmjtitltm. " A<-tivitieH by wliirh 
^heorgauiini pmtects itM*lf n^ain*<t uilvcrsc influeneoH 

in the environment, or by wliirb it tiiuU and u|)pn>« 
(iriatei* i«|H»eiul retioure<*;« in tb«' environment.** 

1. Su^tentationlil. *' IHlTt^rent metliiMU of obtaining 
•uat4*ntation by nHMulHT?* of tb«* :«ame «|H*rif'!4." 

2. I>«*fent4ive. " I>ifT«*n'nt m«'tbod« of protection 
againftt adverse inlluen<*<"4 in tin* environment.*' 

3. Niditieiitioniil. Difb'n'nien in n«*?<ting babitis in 
the panie fi|H*ri<*f4. 

(b) i'hnnuil S^*jn[i*itiini. ** Segregation arising from 
the relatione in wbt( h thr organism stands to tinier and 
•easonn.** 

4. t'yelieul Sfgn'^atinn. Among evrtain in.neettt 
•'the lift' ryrle?* of tin* (lilTcrrnt f*frlion- t»f the .NpeeieH 
do not nuiture in tli** -ann* vcar**.*' 

r». S«*a.*onal Si-gngatitin. (Miangi' in time of lluwcr- 
ing or br«*ef|ing of a <*<*<tion «*f a -|H*ii«-H. 

(c) Sfttitil S«*frrtjiift*»ti. Isolation Mi ^pare. 
4iengrapbiral. riiv-iral «»r ilimatii* barrifrn in free 

intrrrro«*«ing. 

I^M-al. iMii* t«i till' wiib- «li<«tributioii of •«|M*ei«**4 with 
ina«lequat«* |Hiwrr*> xf I motion or migration. 

Hpiitial •«f'gr«*gat itiii may al-ii In* «ul*ilividrd in ron- 
foruiity with tlir ( aii-i* pn»«lii( 111*,; it. tliu*. 

4. Migrational, "«-atiti'd liy |Niwrr^ of loroniotion in 
tht* (jrguni<*m.'' 

7. Tran«|M>rtatiiinal. "i-aii^iil by a«*tiviti«'fi in tb«* en- 
vironmt'nt that di»tril>iiti* tbr i»rgnni«in in difTt*r<*nt «liii- 
trirtn." 

N. itt'ologii III, "rutixril by gi*oliigMal rlmnges divid* 
1» 
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ing the territory occupied by a species into two or more 
sections." 

(d) 9. Fertilizational Segregation. Repugnance of 
insects to visiting different plants interchangeably pre- 
vents hybridization, 

(e) Ariijicial Segregation. Artificial selection. 

B. Reflexive Seqreqation. "Segregation arising 
from the relations in which the members of one species 
stand to each other." 

(a) Conjugaiional Segregation. Due to "the in- 
stincts by which organisms seek each other and hold 
together in more or less compact communities." 

10. Social. " Produced by the discriminative action 
• of social instincts. The law of social instinct is prefer- 

ence for that which is familiar in one's companions; 
and, as in most cases the greatest familiarity is gained 
with those that are near of kin, it tends to produce 
breeding within the clan," etc. 

11. Sexual. " Produced by the discriminative action 
of sexual instincts." 

12. Germinal. "Caused by the propagation of the 
species by means of seeds or germs any one of which, 
when developed, forms a community so related that the 
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iTi-tlitT with till* ^n'uttT nipitlity iiihI |iuw«*r with wliirh 
ihi* M-tuiiI «*l4'iiiciitH i»f tht* ^aiiif «>|MTi<*;4, rurv, nr indi- 
vifiual ritiiihiiiu. Its riiiitruHtcfl with tht* rapidity and 
{-•wfr with wliich ihf i-h-inmt- nf ditTrn^it j*jK*«i«':*. 
rait«. or iiidividimU r«iiiihiiir." 

17 Si'^rrpite FiTuiidity. K«'hitii*ii of species or 
\arittif« i$kf*rf»r, when (rrv rror^-ini; lH*twi'«*ii ** iiieiiilK'r?* 
"t the -am*' «|MTie!* or variety ri'?»ult- in hiirhcr fertility 
than thi* rr«i?*Hin;j i»f ditT«-r»-nl -iMTi*--. or variftief*." 

!•*. Si-^re;;at«» Vi;:i»r. " U«*hitiun in whirh -iiM'eiey 
or varieties f*tand t<i f*arii nthi'r when the int«-ru'«'nera- 
li<*n i»f nienilN*r*« of thi* f^ainc -ptM'ie^ or variety proiluees 
<»tf«|irin^ niort* vii:i»r«»ii*« than thos«* produei'd l^y ero;<siii^ 

• :th other p|MTie-. nr vari«-tn-- '* 

4 i' ) I itm(ittt(ii»ti*ii N'^/f' •/•i/m'Ii*!. " |*rodlie«*d liV the 
rati«>nal |iur|»o«fi nt nmn « inl»«»di«>«I in iii-tiiutinn-* thjit 
|.ri-\<-nt frei' intrruM-ntraiiMn h«-tw«'rn th«- ditfcri'nt part** 

• •f th«* ■Jinie ran-. " 

<■ Intkn-'MK" Sh«iiiK'. \i io\ Wht-ii twii nr int»re 
•«<tii>n*i <»f a -|**i !i— AT* luntu.illv loolatt-d hv aiiv i»f 
th« ;il"ivr forin* "f *• L'l* L'.ii i«»ii and ar«* -nhi*'«l to thf in- 
lliii-n« ••• of a hiu'hly • -imp!* \ t r.i!i-f'»Mii in l' «»;^'» !»•>'. th»-ri' 
)• a ri-2i»iinal'h* « i-rt.iiiMy i h.it thi- iiith rt nt liiv i-iimi- h ill 
Im- iIilT«ri-nt!y .i«li d np-'U In -u» •• ••dm^' i/'io rat iiin«« 
th» ft- « i)i l.i m* r»a-:it J •]• ji^-i - 'if di\ • tl.'' n^ • and ••*,:• 
r* ;;iit i«*ii . u h:i h 1- t« I 111* •! : li* I i\\ ••! I nti n-i*. t- >• ^ii ;;;i. 
ti»tn llo- di!!« r« !i* f-i!:.- •! ::.?• II- .'iii ai^- 'In*- tn 

diffi'r«-n« • in f I. iiill'i'ij-' f !!•• ■ ii ■. :T"iii;.int . n-** 

and di-ii-«-. < ■•! r* ! i* :■■!» -f /' '\\*.]i -•'.••!:'-ii • !• In 
thi»»<a-«-. :t ^*... I" ii'!;« i ^l.i' NI : 'fj-.-K '.ikt- tin*- 
liiitKii'f !li' ::.l!i« :.■ • -f ' ■■ •:».: i ■■:.■•• :.* 'i«-p:'i hi- 
jiBMi-rt i*>ii t }. I* ■. IT . I* !i - ? . . Hi II. i ii '» : :i-! .i!o t - . I't 
« h*il!\ ind' !•• !i'i' ■.' ! .' 

• ■ 

It I- t 'ill ' ' ■ ■ .' ■!. - .T.: f "dM' ! : •!. t" .1 t i..-«- 
wnd hif'^'ii ' ■ ' '■■* * • - :•• ■ Ml • ■ ■!. - :d« I a! i"ij • f* 'f 
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which it is a preparation. The idea which I have 
attempted to emphasize in the preceding pages is that 
life has evolved in accordance with tolerably definite 
and unvarying laws, and that the element of chance, if 
any such there be, is a very limited one. The living 
forms of to-day are looked upon as the result of the 
interplay of organism and environment, progress being 
urged on by the laws of development and held in check 
by the laws of heredity; while the organic cosmos is 
under the ceaseless and untiring scrutiny of natural 
selection, which, like a wise mother, is perpetually pass- 
ing judgment on the acts of her children and abmonish- 
ing them when they go astray, 

II. The Colors of North American Birds, 

ON MODES OF PLUMAGE CHANGES. 

I am not aware of any important addition to the aab- 
ject of tlie changes of plumage in birds since William 
Yarrell, in 1835, published a paper entitled " Observa- 
tions on the laws which appear to influence the Assump- 
tion and Changes of Plumage in Birds."* He there 
distinguished four " modes by which changes in the 
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Thi« tir«t iiiiiili* iif f-liaitLTr i« ([••iil'tnl f\«-n l*v iiiuiiv 
•iriiitliu|ii^i<>t<« ii( tii-(|iiy . anil ytt the ti-<*tiiitiiiiy prcM'iitiMl 
111 Yiirri'llV pa|M'r mtiii^ to Im* riiiir|ii«i\«- i»ii tli«- |Hiiiit. 
T<i U* ntiP'. it <lo«*^ ?«ri-iii (litlh'ult til uihIi r*>tait4l Intw a 
f«-atlii'r. Ill Hliich thcri- i* iii> riiriilatiMH. m fai-t u*t lif<*, 
a|t|iar<*iitly. •im altrr it-* i-nlitr. Mr. Varr«-ll tri<'«l tlir 
«-\|M-riiiii'iit i*f luarkiiiL: rrrtiiin ftatlii-r* in a liii'<i wliifli 

111 •U*>|N*rt«-il tit Im' I'liail;^!!!;^ «i»li»r. all*! -U«'rtTi|i'i| m 

•• tually <>li?*i*rviiiL' tin- aiMitimi nf |>i;:nii-iM. Ilr aNt> 
•u\- •* Hii tilt* lirra*!** nf "••vt-ral •/••/•/• u /Vnt./-*, 7-i»nic iif 
lli« ffullM'T** wen- «'Utir«-ly wliitf. tin* rulniir |ti-i'iiliar to 
ail Mi<- ffatln'r?* of that part ••( tin- liirt| in wiiiti-r. *»iiiitc 
»*ri' fiitiri'ly Miii-k, Imiii'^ tlif riilmii a--iiini-«l at tin* 
krtifJni^ -••a-iiu. whili- ntliir- l"ir«' alnpi*! i-M-ry |M»*?.iMf 
|«r> ]Mirliiin ••( ui-II-ili-tiiMil l>lai-k .iiiti iiliitt- nit tin- r^aim* 
(•.itliir*. fr<iiii uliicli It a|>|M-ar'» that tin- *>aiiit- rau?-i' •>( 
|*arli<-iilar i-i*liiiir in lo-w fi-allii-i^ • an aN«i partially «>r 

• iiiiri'lv iliaiiL:*- till- i «i!<*iii Mf ••!•! nni— 

Mr K n. .)iilin-«>n tn-t i.ilN-il ni\ attiiitinn t<> tlii- 

tali" tif *Mni«" Ari/iiii.i li i» ■! ••iinN-- »/. * ii/« , nt nlLitum 

if«/-'fii , 111 |||« 4 «ill< • t iiiii. I liiN |i|»:i*inl Narhoi^ 
•ta^i* iif tra!i'*ition fi<-iii \ili'>\\ t>> itl:ii k I lia\ •- «:n> •• 

• \aiuiiif«l all till- -I'itMiiin- ••( ilii* liM'ii :n tlii- Nali<<nul 
Mit**-uni aiul till Aiii*i;<.in Mu-i urn <•( N.iinral IIi-t«iiy 
111 Ni'H Yiirk, I'l -.Jill - ,1 nuMil'ii in |'ri\al«- « •■11« • ti.in-, 
iiml friiiii till-* .iiii)<li ni.iti I .i! • .imh'! liui i "n* lu«ii t li.it 
1 lii* tran-itiiiii :n l)*:- -jm . .• - .- i>\ .in a<Mit :>in "f )'ij- 
liit-lit Milliniit n»"ult I'. !*• \ I -}i<»- a tail :n a -t.itr 
of I liaii ji- I ill {'I liiiX i-- • <••!•■: ••! !}it !.i:i ::i t|ii-< 
ii|M-i-|i'« !• \ • ii.u i':' ih ili< I'i'i.' !ii.i:* •iit.:<!\ I'Lh L 
Tli«* tan ti^'nrt 'i ■.\.i- -f .lU .!:.:i. iturt ! . i • tn - !i.ii. j:n;; 
pliiiiiii;:* "Ml* f- I* :." : • i: • " .W ', . . . .^ : : Ml' !..' -t 

|*ttrt . liiit ••ii< i.i- ' ■ .• I ■ • ■ ■ r..]..' •• I' ». 'nlv 

a |»arl ••( \\i* '.i- •■•..■ ■ '* • ■* l?i ■■•:..! :. ifii.i^ 

hllN' "I- it* ..f I . I' K a . ■ . \\\i .. .:. -• . .■•'.• I - ! !ii- 
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general shade of a part of the feather was dusky, aa if 
only a thin layer of black pigment had been deposited. 
In other specimens various stages of traasitioa were 
observable, from the example figured to iastances 
where the entire tail was black with simply a few little 
isolated irregular patches of yellow. 

Dr. C. Hart Merriam has published an instance of a 
seasonal change of color occurring by the introduction 
of pigment without moult, although his views are not 
accepted by Mr. Kidgway in his Manual. With regard 
to Allen's ptarmigan (lAigopus lagopus alleni), the bird 
in question. Dr. Merriam writes:* "The large series 
of wings sent by Mr. Comeau demonstrates beyond a 
question that individual feathers do change color. Most 
of them are already pure white excepting the shafts of 
the six outer primaries, which, as usual in winter speci- 
mens of Lagopus albus, are black. The quantity of 
black varies greatly in the different wings. In those in 
which the change is most advanced it is merely a nar- 
row strip of pale sooty-brown, extending along the 
middle of the upper surfaces of the shafts of the six 
outer primaries, and is confined to the middle half of 
the exposed part of each, so that the basal half, and a 
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till* 4. hail ^1' (liM-o n«it ii|i|M-jir ti> Im* rmitMitMl tn tli«* tiiil, 
(•lit till* liljK'k |iati-h«'" of thr lt«a<l iin*! tlirnat •'mii to U* 
•l<'\f|ii|M'«l in thf **iiini* iM;iiiiii-r. Tliu** ti'jiirr 11 of 
l'liil«- I !»liow> II fratlirr from the throat of Irtn-tin 

• Hftl/tttn» itfifu*ni whirh i- rhiin;:iiiL: frt»m v«'llow to 
hhnk. Kii;iir«' I'J n-pri'-i-iitH a fi-atht-r fromtht* hark i»f 
lh«* hf'iid of I. h»iliinki , tiikfii from an immature iiuih* of 
thi' MMoiwl y«'ar. in which th** hl:ii-k wa- ji|>|M'ariii^ in 
•|M*K* ii|Min a tifhl itf yi*lli»w. 

It i« iiii|Mi«i«iihli* to **ay without mop* i'oni|'l«'t«* inv«'*«ti- 
i;at)«iii*i. an«l |M'rha|i« **omt' r\|M'rimcnt** upon living; 
l'ir«i* }\ii*X liow ^'i-n«'ral thi- rhaniri* l»y inrrra-r i»r ih*- 
« fi-ii*i- iif |ii^mfnt !•». hut It i« prohahly i|uit«* a limitnl 
ino'l** of transition. 

Th«- fourth nioijf of rli.ih;;!-, /. '.. hv thf wrarini: tiff 
of thf dull ii)> 'if tilt- fi-iithi-r. lca\Mii: the l»rii;ht un<li-r 
|Nirt <*t|Mi*rt|. I- ;i \ti\ (iiiiinion one. aiiii>ni: huni hiriU. 
I^r ('iiiii* h:i" < .ill« •! my attiiiiinii ti> a term lu thi* (*t'n- 
tufv I>i< tiiiiiarv I MN I mml: th«"-i- two i la**"*-* of i-hanirt- — 
•a|itii«iii hr<>iiiiit i*m . \ihhh i- iit-tiii*-«l a- • haui^f uf rol<ir 

• if tl*i I'iuiii.i;:! withi'U! Im-- i.r jiAWx **i any f^Nithi-r**. 
II«' \i ry kin«lly -MjL'«"t»il tw-i n»\\ Wiir«l- to ni'lh-atc 

lh«*«' tWM fiirui'* of .t|»i hr<imati">m. »i» r'iff*fi- . iii*-an- 

Mi^ th«' falhii;: ••tl I'f thi- tip iif thi- f* ath«-r, ami 'i' f"/<''i. 

• I*. im|tlyni;; th.it th^ ti|< ;- ii<<t < .i-t I'lati- I ->hou» a 
iiunilrt-r of ai ra)«t«it ii- fi.iM.ir- |- i:;uti- •• i» a fr«>iital 
f«-.ilh«'r »»i th«' ui-tiiii '. ■ ..- "A -1 hr-'.i? {ff"fftf/f'f*rtliim 
'• ' I'/r ri/<i/i« I in wiii'tT j'.'i'.ii/i Ih" li.i-.il |»«»rti«iii -if 
iht ft-atht-r ix niii' h <1 iIk^ r 'h.m m iii>'-t !• .ith*-r«. :n f.iil 
aliiio»t |ihi<-k. thi !iti«l:.i:. {•■•!:: 'i i • !• .ir .i-)i. .ui<i t h** 
tip hroM ii 'I ill- ■ ; ■• .\ .t !• : Ml ..'i.i! t hir«l t- :im lin* •! I'l !»• 
«>*rn aii<l \*t\ l!.".< 1' :- ><• l'i".iil th.it m « 'iiiii'l* liiy 
rt»tii t-al- t h< mi'h r {• >:' .' \i r.^' in -j'rMip.' ii .ill • i unihli** 
aauv ltH\iii;: ii'*!..:i^' I-;* ' !.• • 1« mt .i<)i Al'>nt' t hi- lin«* 
<if di'niarkiit ii*n •■( M.p k ait'i a*h\ tlt^ hhu k ha^f i*« 
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sometimes broader and the ashy edging so narrow that 
the tip wears down to the black. Figure 7 is a feather 
from the back of the head of the western warbler 
{Dendroica occidentalis), in winter plumage. In this in- 
stance the brown edging wears off leaving a yellow 
feather with a black dot at the tip. In full plumaged 
birds all this black wears away leaving the head uni- 
form yellow. Figure 8 is a feather from the breast of 
the rusty blackbird (Scolecopkagus carolinus), in winter 
plumage. In the above two instances the brown was so 
complete as to produce a uniform color, but with the 
rusty blackbird it is less regular, causing a mottled effect. 
The brown tip wears off in spring leaving the plumage 
clear black. Perhaps the two most interesting examples 
of all, however, are represented in figures 9 and 10 of 
feathers from the backs of the two species of snow-bunt- 
ings (PUctrophenax nivalis and P. kyperboreua), nearly 
in breeding plumage. In P. nivalia {fig. 9), the broad 
white terminal portion has almost entirely worn away 
leaving the black base exposed, but it does not wear off 
thus in P. kyperboreua, the black remaining white 
through the breeding season. 
Mr. Yarrell says: " Young birds of the year in vari- 
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(*liuii^i*!« of |i|iiiiiii^r, thi'li. may Im* r|ii^-*iti«Ml a-* fn). 

X . Sulh»titiiti«iii of fi*atlitr«. 

1. Hy riMirwal ( iikmiU ). 

1. Uv nfl(liti«in. 
X 1. M<Mlitiratii>ii of f«*atlifr<« (aptn-nrlipMnatiHiu ). 

>'{. By r»li4Mli|iii^ nf tip (arrapto*^!*'). 

4. By (*liuii^«* of pi^iiH-iit (aiT<»pto««i- ). 

\ hitTt-rciit pi^iiHiit 

/ Intfii^iti<'ati«»ii of -aiiu* pi^iiifiit. 

I». Bv litnn. 

Th«* lirt^t rhio?*, iiaiiirlv. tin* -\iliMitution of ffatlii^r;^. 
lia<« Hot Imm'Ii ili-rii-xf'i lMTau*»(' it** lH*ariipp: up«iii mir 
•iihjt-rt !• \v^j^ (lir«*(-t. iiii«l liiTaii-i- it i« iiion* familiarly 
known. It iMTi) oiilv 1m- iiMtrtj hnr tlijit all liir(l<* liav«* 
an •titiimn miiiiit. wlnli- ««»mi* liavi* a mon* or l*-**^ <-«»m- 
|ili*t«« •ipriii^ moult Ml aii'iitpiii. I'itlifr in Uitli ->i'\f— i>r 
in tli«* iiuil<* tiiilv. 



a. Bv a<l(lition. 



(•KNKU\I I'KINill'lf** o| 4 ol.oK IN |{IKI>>. 

Iluvin^ 4l«'\i»tf<i •*•» mnrli -pa^ i- to tin* (uii«lain<*iitul 
|*robl«*m** un<i«rlyiii;: all tijiii<*itii»n-* in animal**, it will 
noi Im* |Mi«*il«if to I i>n-i«l* r at any l4-n;;tlt tli«* (;<*ni-ial 
|»rin«'ipl4*« t»t t-ii|nrati<iii in nature. iii<lfi'i|, tin* «ul*;*-i t 
lia* ulr«'aily Im-i-h tou* li*-*! u)m»ii in (Ii<«< u****!!!;; ••xual 
*<-lr«'tit*n. Il«»m*\«r. a i* \\ wur'N mon* an- ihm ••*■». iry 

<'oIi»rti may !»•■ <lji--i'i. a- I'mmIimh jia* *u;^'u'«"*t«'l. a* 
0trii< tural an«i pi;jnii-iital lit jm ii<1mij up^n tlif maiimr 
in wlii« ii tlity .ii« pi<Mlu«i<l 'Ili«- -iru'tur.il ii>I<ir-* .irr 
uf tlirt*«' "tirt^ — tli><-t «iu* !•• tiiin pl.itf. xim' m|niii .tn* 
othiT. tho-«- (iut ••• 'i;r!t .ft I i.iii . u)iiii tlj«- outfait- i« 
brok^'ii \*y Iiti* pir.i..< 1 ji'i.im • .hpI tlm-*- <iut to rt*. 
frartnui. wliir* tin l;/)it p.f*-! - tliri»u^lt a trun^partnt 
*€•«!((«*-•• Iiu pi- «1 -ul"*t.iii« • iir pri^m All **{ tin* alMiM* 
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classes are due to the reflection and interference of light 
waves, and probably all occur to a greater or less extent 
among birds, although authorities disagree as to which 
form is the commonest. The iridescent colors are due 
to these structural peculiarities. White is due to the 
presence^ of minute bubbles of gas contained in the 
feather which breaks the structure so that the light is 
refracted in all directions, much on the principle of 
pulverized glass. The worn, dull plumage of birds, at 
the close of the breeding season, is due to a similar 
though coarser form of this same agency. Frequently 
the outer edge of the wing feathers becomes dull brown- 
ish, or even nearly white, from becoming worn and 
abraded, even though its natural color be black.* 

The vast majority of color effects, particularly among 
birds, are due to chemical pigments. Many of these 
pigments have been chemically analyzed and named, 
and it is found that the same color in different species 
is not always due to the presence of one pigment, but 
to different ones. " Thus," says Beddardf " the brown 
colour of birds is chiefly due not to one pigment, but to 
two apparently distinct pigments, which give different 
chemical reactions ; to these two pigments their discov- 
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iiii'iit !•• II i-hiMiiiriil r«>iii|M»«iMiiii tlir«>\\u "fT frmn tli«* 
•y»ti-ni of tlif Mr(l. |>r4il>al>ly ii** a |>ri»(lii«-t nf wii**tf. jiimI 
I«m|^«m1 111 till* ifiti'^Miiiii'iit . Till' 4 liniiiral •»iil*->taii(*i' tliUH 
^tMi«*rat«Ml vari**** iii flitT«'rriit i:r»»U|i- **{ Mr«l-. Imt is 
pntlmbly j:Mi«*rjilly i«ni*laiil Mi tli»- -|ii'iH'- nf niir ^rtMiu**. 
or frtM|u<*iitly in an I'litiif family. A n-rtiiiii i;i-iiur« 
VMiiM lliil** In* ra|>alil«' Iff )j«-tM'rat iii«^' iiiily a ;;ivrii iiiini- 
In'T iif fuii«iaiii«'iital rniiii'.. \,\\\ natural anil -rxnai 
•«*lf«-tiiin l>y cMiiiliininu' •tn<l rfarraii;:Mi:: tin- liinitnl 
a*fk«>rtiii«-nt . «'aii |irM«li|ii- a un-ai varifly i»f •■tT«-<l"». Bf- 

• i(|i-« Maik an<l wliiti*. iiiik*! Nurtli Anifrnan L'cncra 
4|>|*i<ar !•• riintain l>ut t\\«i fuii«lanHiital rulor-. I«iit intlir 
triipH •, llin-i- fn*«nn'n!ly <Hinr in a -in^lf i:#*nii-. If 
thf |ii(;iii«'nt Ih* rfL'ar<l«-«l. !«■ -••nit- •■xt«-nl at lia-t , ji- a 
|ir«Mlii«-t (if wu-t«' ijiic til «ii|iiraliun<iaiit vitality, a-* Wal- 
hi« i- niiiintiiin<*. it i- n«»t liitlii-iiit \** un<li-r*>tan«l liuw 
aiMiMiL! ••mil- trii|*tiiil I'li'l- a tliirii (-ln'iiiiral priMlurt 
fulfill U- ^iMH-r.itiij ill a<i<litiiiii til till- n-wal tu<i. A- an 
illil«lratitiii iif till* \iiw. li-l <iil(ir }>i- «-iiin|iar«i| tn a 
\iiriftv **t -km ili-«-.i-i - l'*..iili ;:tii«i- ••( hii'l- in ijiii- 
•■r«l. Hi- may -a\ . «li\ # IhIh--. tun kiipj- nf -km «li-i-.i-i' 
wliti'li art- IhiuihI ^' I"- m tin- -v-ti-iu nf i ;• iv -in i|i— 
Hnt- iif tlii-m m,t\ -••mi tmii- I'l -uj'|ir«--ii| ••!■ tlpy may 
li«* f iiiii)iiiit-i| 111 -»ii Ij .t \i.i\ .1- I'l I'f ipi |iin;^'«r ri-«'i;jni/- 
ial>l«'. I'lit tlitv uill -111! !•■■ pit -• lit 

Till- till •.! \ • •<iiM ii«*? !■• 'li :ii><ii-T i.ilt <j ;\ i! li'iii! fill I III 1 
•!i|«l\ tif till I III I. lit il {■ri|i ! t .1 - '.:' j-.j?inii' If :l 
I •iiiM !>«■ -li"W 11 I 11 ii i!. • ■-• .-. I 1;» -i ■ j.i • .• - T Li I -.I'lr, 
•tit hull;: Il till -.tiiM u .1- j : 'Ji* I •! • . 'i.''' 1 1 h* p: Jill* :it- . 
iif I liiit III till • I ' .• ' ■ -• . . I . . :• ■ 1 - ! ■' • .1 - u III ! I ■• Hi- 

ll ill if ^M\« • Jm .iJI • i: i:. • ■ ! t.. :i j i > i:. f. :..i' .■•:.• .f I \% •» 

• •tln-r I iil'if - \\ li :• I • : : • -l . i. ' fii -.mn - -r .i . . :• •: - !•• • n-, 

tli<-ri- Ma- li" ri.ii •••:.:.'■'. Il ;ii *,U* ]<ijiii«ii'- • ii*nil- 
( alK 'At» 'III i -TV .\>-i.'! iiM.i.:..-. I'll ••Till -. I ; '. iti-iik. 
I nt il -til li I \ |>i I :ijii iit^ ii.i .1 t-i I II ill. I'll . IfMi \i r It M 
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necessary to depend upon appearances, and here there 
are many facts that seem to support the view. Thus 
Plates XVIII and XIX seem to be in accordance with it. 
It will be noticed that in the genus Dendroica olive greea 
is, especially in the female and young, the prevailing 
color of the group. It is not a little significant that in 
coloring these two plates it was found that in order to 
produce this color all that was necessary was to mix 
black with gamboge yellow, in about equal proportions 
— black and gamboge being the two most characteristic 
colors of the specialized males. 

It might at first sight appear as if this was a modifi- 
cation from complexity to simplicity, but this is not 
really the case. If the system of the bird from which 
the present genus Dendroica was evolved normally pro- 
duced two pigments which werelodged in the integument, 
unless some controlling and distributing force were 
brought to bear upon them, they would naturally be 
mixed and combined at first, and only* after a long pro- 
cess of selection would the real colors become apparent. 

This principle may be termed the Law of Assortment 
of Pigments. If true at all it will be found to have a 
very wide applicability in the evolution of colors of 
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l*ir«l I* fouii<l ill ari«I (ii<*tritt«. tlii«> colur lias In*4mi 
l>l«*ttrh«*«l <iiit t«i ji liniwni^li i»r i:ravi-li. Tin* nion» 
•iH-rijil rolor- an* l»Iai*k aii*l yi-llo\v. Tlif iimli* n{ 
/'•/r«M-ryf/fif/if<i rti^nit'ii'* nt' ri> fniitt \^ •»i*arlrt aii«I l»n»wnish 
M»( k Till* f«'iiiali- i<* riiliirftl a plain )>ri»wn oliv<\ 
wliK'li I* II iiiixturf <if rtii ami Mack. The Mu«* jay^ an* 
^t-iifrully cfiliiml **nin«* «liat|f of Miic in t)i«* a<lult, 
t«»^4'tli4*r with Mark aii«I wliiti*. hut a niixtiin* <if tlH-«* 
«hu(i<**t wiiiiM |iptfliirf (hf irray* tif tlir yiiiini; ainl of tin* 
\v»* «|i4M*iuli/«'il form** a** I'l-ri-on-u- and ririi-«»rv!i«». Tlir 
Ji«liilt iiiulr ml-wiii;;iMl Ma^khinN ai<- l>liii*k an*! ««rarl«*t. 
tlif ff'itiali* liritun. The iii<ailo\i lark i* ^rowni^ll <tr 
^rnyi^li in it** ^fiifrali/ni «-ii|i>r. an«l Mai-k. wliiii* an«i 
y«*lliiw in th«* **pf<'nili/«-ii "liaili**. I iint not rrrtain tliat 
tiif < oniliination of Mji<-k anti yt-llou (olivi'-i^rffnioh) 
to;;4*tlif'r with whitf womIiI |iroi|iiii' th(* ;;rayi^h-hromi of 
th«' Imck. I»ut if thi- in-tani-i' h«> :in i*\i-i'|>th»n. it i^ not 
a v«-ry ^htnii;: ont-. Thi t«riii hiin\ii i- n mtv hni^r on«* 
an«l niuv «-o\fr it i^ri-at \aii«!v ^^f tolur i-tTi-« l". It inav 
hi' |irotluf-<'<l fitli* r I'V a « ••nil>iii:iT inn **t I'lark an<I rt-il. 
or of hiat'k ati«l ;:rti n. >>i it may !••■ liiii- to tht* .*»tru<-turi* 

of xUv f«'ath«'I If a «'i |t:iMi Uhi"iilit nf ;:a*> hulihh-* art* 

rontuiit«'<l in a ft;it}i«-r uh»-ri- th«- |0;^iiHnt i« ilark. it 
will |iro<]n< • a l'P>Hn « tT* i t . or a hhnk ft-alht-r uith a 
fmynl ••«l^i- m.iy a|»|»tar l'!»i\%ii. Thi r«- i- |'rt»haMy no 
«hit«* |ii^!n«-nt 111 hir<i- fiathi-i-. thi** i-tft < t Im-ih;; 
•trti« tural or •hi** t«i tlii- .iI-«ih« ^f |ii;^miii nt 

Anioii^ I hi- nri'i!* - . t Im- • «'i'»r* **{ t li*- ■•[•ti lal:/**! nial*-** 
nrr I'hii k iiii'l \« li'>M nhi ••i.iiij' !•• tii;: np-r* Iv .in int«*n- 

• itirjitliiii of thi- ) u h:!i- t}i«- pr Mii:l r. •• i 'tltif u- i-xhihiti'l hy 
lli#' f«'niah" .iii«l •.■•'iii^- :• •'Ii\i- ;:itin IM.itt - X\ I an«l 
XVII •h«iuin»: fill h* .p|* ''f .1 ituiiih* r ••f npri -t-ntntiv«* 

• |»<-4*i«*it in till- iji !!• r.il:/« 'i aii*i •!•• <-i.tIi/i-<i -'a;:!- illu«tratf« 
tliif* in^tnn* •- I* im^'hl .i|>|<«ar that A ^rM <* « •/'•'mi* ^ ith 
Its r«*<i<ll«h hfitHii I ••I<<r Mil- an t-xft|ii)on to thi" litw, hut 
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an attempt will be made later to explain this inetance 
in accordance with it. 

Enough examples have now been given, I trust, to 
show that, as a rule, the shade of color which we agree 
to call the primitive color is a composite which, when 
more or less completely resolved into its component 
elements, gives the two specialized tints of the species 
or genus. A word may be said as to the criterion of a 
general and special color. In the first place, in accord- 
ance with the law of the correspondence of the onto- 
genic and phylogenic series, or the tendency of the indi- 
vidual to repeat ancestral stages, if the young differ from 
the adult in color (unless the latter be a degenerating 
form), it will represent an earlier and more generalized 
type. Furthermore, in an adult male bird the color 
which is spread over the greater part of the body is 
ordinarily the generalized color, while the detailed 
markings represent the more specialized hues. This is 
directly analogous to the geographical distribution of 
animals. If we have two allied species of animals, the 
one found upon the mainland, the other upon an island, 
or the one spread over a wide area and the other in a 
limited section, we should conclude that the species 
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S|MTiali7.<Ml «'«»lorrt may Ih* cla-ised utidrr four IkmkI.'*. 
Ai-roplili^ to tli<* il«<^r<*i* of their <levflo|iiiit*iit: ( 1 ) loral 
III iUv malt* »<'X only: (*J) ItM-al in xUv >|MTii\s; {'A) nni- 
viTnal in the nnih* !*i'X only; (-1) universal in the hpe- 
rif4. Ah un exaniph* of (he tir;«t may Ih* mentioni'tl the 
ruhy-(Towneil kin^h't {lOtjulum Hntr»ip*i *»iinh'ft), ri*(l* 

»IIIKe«l hhukhinl (A^ehlius), «>tt'., uf the ^«•^un<l, thi* 
kin^hinl {Ttimnntift (*/nmHUK); of the thinl. tli«* searh't 
tanai;«r {Pimntin rrijthnnn^laM)\ an<l of th«* fourth, the 
('Allfornia woodjieeker { Mfi'i n* r/Mm f't»nitiri*4,rtiM lntir*ii). 

TIIK l'Ko|»i>KTI«)N AN'li l»IsTKIIU'TIoN OK TIIK coljiKS IN 

NOKTII AMKKli'AN OKNKKA. 

It may In* well at tin* iiut'*«*t t«» take a ('(»mprelien-*ive 
virw iif the varitiu** eulur'* a'^ tln^y appear am«>n^ Nnrtli 
Aiiieriraii ^I'liera. Thi'r«' art* twi» huiiflred an*! nine 
{^••nera repre*»i'nteil anionu' N«»rth Amern-an hir«U. Itla<-k 
I* pfi—ent til a ^rfntrr «>r h*-- exti-nt in a hiiiMlre*! and 
tliirtv-tiv«-. an<l whii«* in a hunilr<-(l an<l ^ixtv-nine of 
th«*m. i'liri' Ti-'l iM-i-iir'* in i>nlv thirtv-thn*** ^tMO'Tii. al- 
thiiu^h thifi- iiri- •i^'hty-lhri'*- 1m--pIi-- in whi« h it i- 
pre-i'nt in "<oiii- •»iirh < •imliinaipiii a-> rfihlMh hrMwn, 
vina«'eiiu-i. pink. i-t< . iji:ikiii^ a ti>l:il ^if a liUii'lr*'! aiol 
• iit«'4'ti ;:t'n*iii in \\lii<h "'imt* rtfl pi;^mi-iit ap|H-iir- 
I'nri- 4iraii;:i- miiir- in l»iit ti-n ;:iiiirii. w hih- y«Ilt»u i- 
f<iiin<] pari' in tifty. aii<l in • ••tiil>iti:it inii* "-iii h :i* ••« iir.i- 

• *-**\l* III tWflltN •mill- ••! I.I I - . lii.lklll;: 11 l*»t.ll i»f -i\« ||l\ . 

nint' ^<*niTa in whiili yii-u |ii;:fii» nt i- f.-'in'!. <ir»'in 
i» pr«--«'nt 111 t\\« iit\ -t-A' ^'< !!• r.i. )-i;* in f"';rt« • w uf th^ in 
:1 t« mctiilln'. .tii<l If if * i.. i-. ii'>' r* «iii« i** .i ;:ri • n p:^'- 
inent. (rr(-«ii iii < -''..l':!! iM<it . pii! :• mIii 1\ v%tiii >i!:\i 
!• f«*uipi in t »• n. \ -• • li ;:• !>• ;.L I'l-iii/ in* r.ii.i* m "i.ix 
l«ii iir ihfi • iii-'i:.'-- I !." r« .iri .u • ••t'lut^'! ■. .ii-uit 

thirty ^1 iii-;.i i:..i' i. !.• .-fii-ii |iijin* nt \\\n ui< 

|»ur«- in iHi n: \ -! lifi • /• ii« i.i in -iNJ-n 'if v% lih h i- :• in* • 
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tallic or iridescent, while bluish-black or bluish gray is 
present in thirty-five other genera, giving a total of 
something like fifty-one genera with blue pigment. 
Purple is by far the rarest of the colors, only six genera 
showing it pure and seven in combination, while out of 
these thirteen instances it is iridescent in ten. Gray 
and brown are the most difficult colors to assign to a 
given number of genera, because they frequently occur 
only in the young, while in a large number of instances 
the two hues are more or less combined. In general, 
however, it may be said that gray occurs pure in a hun- 
dred and thirteen genera, and in combination in thirty- 
nine others, making a total of a hundred and fifty-two. 
Brown is found pure in a hundred and twenty-nine in- 
stances, while in combination it exists in forty-lhree 
additional genera, — a hundred and seventy-two in all. 
These somewhat dry statistics of the relative abundance 
of the different colors may be shown more clearly in the 
following condensed table: 

Total number of genera 209 

Brown 172 Yellow 79 

White 169 Blue 51 

Gray 152 Green 30 
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\ M w whiih ^••rin- In !»•• iiii»n* in liariin'iiv witlitln* f:i«"t«i. 
rtr-'Hii :iii(i ;:riiy iirv u'l-iM-rally |»r«'-«-ii! in -|Mrif- in 
h|iii)i tilt* iiiiirkiii;:<* ;ir<* iit>t lii^rlily *|>tri:ili/fil. Mui'i-- 
••^•■r. thi-*«- i-iiltir- MTV fi-i-t|iiintlv mrMr in lln- viiiihl' ''f 

■ 1 • 

• |Hiif uhidi ari' lii^'lily '*|m-i i:ili/ii| in tin* ;MluIt . a**. fi>r 

• \.iiii]i}«'. Ilk lln- l«''l-ln'a«l<«l \\iH"l|H«kir { M* f-nn rju •* 

• /•■,?/•*.-. y./i.i/»f). Tin* |iii'-iiiii' iif Imi'Wii tir ^'lay in Jil- 
IJI.I-! ivirv i:«nu- «»f N«»rili .\in«'ri«Mn l'ir«l-. •itluT in !!!•• 
\ ••tin:^ <>r (lif ailiilt -lau'*'. U'^tiM *-»-• in tM in«ii«':iti' that 
:li»-«- ar«- llii- ini»-t I'riiiiitivf nilur-. an<l that wh«Ti- th«'y 

• *.:li ••ii-iir it i- ihii' to :i hi<-k ••( -)H-«<;ili/:niiin in thi- 
r«-pi'rt. Tt» U- -UFi-. Ml many «a-i- thi' -iM-rjiili/sit inii 
:ii.iv Im' rilar«l«'<l in luaiiv in-tani«- I'V thi- |"i-itiv«' a«l- 
. .ititii;:!' i»f |iriitt(-tiiin. Ml [ii.itt • t inn ^n thi- •■•ntrary 
:ua\ •nal'lc it ti* • unt inM<- .\« an • \«-i-lh-nt i'\ani|ih- **( 
•.h«*» tHi»«'a-i-- inaN )••■ iin-nt !ii!ii-<l th«- L:'»l'lhn«"!M'-. lln* 
j'Mi*- tin« h <>'/•» /M". /'fM''-). r«t;iiii* t!n- |i!'i!iiili\< plum- 
•••!•■ |"rh.i|i- fr<>iii t h« III • •! «>t |»r«i!« « I i"»n. u hih- t hf L'••^i- 
? . : i • hi- \ Sfi tf* " < / f • • . -. I . I r I \ .1 1 1 1 j • 1 1 ) , h . I *. • ■ ht I 1 1 1 1 1 • - 1 n I 1 , 1 1 • 

'./•■•I in 1 "Iiii witii.ijr - I" t: 111- Ml J pi'-'i • t i-in. I Im y 

f r« 'jU* n! tllMMlJ th» -iMiMsn I Mil •»• \."\\ I ••!i||i"-ll.» . Ml 
' hi- \ !• init \ Iif \\ hl< li t ill V • .III !■« •!• Ti . ti •! I'MU U llh 

■ - ■ 

^J* at ililli' n!ty 

r}ii* '. ;• w u -iiilil h» Ml hi: !..■•: 1 ■. \v it h t h' law nf ;i--- ■! ! - 
:..! nt 'if pi jijii lit - . i hi •• !i'i' ii- \ 'At.'i|.| |.. ',1 j.r . . J I • -- 
f r>'iu -Ml )i iiiixi •! -!i.i<h - I- '•! • A II i:i>i .•: I-. '•" * h- ; -m • 

.■.,', ''.i A ■ -"i.-i . :i .1', . • ■. ■ li ? hi 
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yellow or the blue. It might be that in certain in- 
stances, especially among tropical birds, that a green 
color was produced simply by a combination of yellow and 
blue pigments, in which case we shall have the primitive 
color of the bird, as indicated either by the young stage, 
or by the body color of the adult, green, and the special- 
ized colors, yellow and blue. In general, however, the 
green is probably either a different pigment, or, as is 
frequently the case, in olive greens, produced by a com- 
bination of yellow and black. 

It may be well to consider next each of the primary 
colors {together with black and white) more particularly. 
More species are wholly or largely black than any other 
of the primary shades. The following are exclusively 
or almost completely black: 
Catkiirifita atrala. Scolecophngua. 

Crotophaga ani. Quisctdus. 

Crotophaga sulcirostriH. Progiie subis. 

Coi'fus. Phainopepla nitetis. 

Molothrus (vneuu. 

Htill larger is the list of species in which black covers 
a large proportion but not the entire surface of the body: 




KVOI.rTloN tty TilK col.oKs iiK ll|UI>!>. 



1-17 



i''tt'*lfi*itfti 91 mi I §»* f tf »> /§*!§'' A I'' I* i^'tff' ** hl'jttitti^ r*ilin'ti' 



■ 

I.* til li'*f n ft lit ftlttl . 
./ I' III * I ll •/# HI'*' I '• . 

• ... 

t^il ifitl It I ^ H ttfl'ii ll II ^ . 



//*(/#!• tliJrr* * I'ltl* -. 
ti**h*i 4*' *ll fl«t«ii f . 
/ititrit / ir/«4/f fiif«ff <■. 

r *ii* »* t *»f** iith'i 1 1 II •* '*n I kft 'ft . 

Tln*ri* UP* tlm^ x'tiiHtliiirj liki- foit v-tivi* <ir fiftv Ni»rtli 
.\tii«-ri«'aii ■•iMTii— uliiili -lii»\i :i \i'iv -trnn;^ t<*ii«iciii'v 
t«iw.ir«i iiH'liiiii'^in. Tin- i'i-latii»u «>f ;^4'«t;jia|»lii4'iil (li<*tri- 
l>iititiii til till* -*iil>j*i t w \\\ !i«- ili*rii-.fi| at :i latt-r "tii;:!- i»f 

• •ur nii|iiiry. Bi'-iili-- tln-i- ^iM-iii* m wIihIi Mark i- 
tli«* *olf ur |iri-(|i>iniiiaiit Inif. (Iit-rf an* it iiuiiiIh r in 
«ilii«li It ti^iin-- i|iiit4- I.ti L'*'l> ■ 1 liii'* till* }:fiiu<* ri|tilu 
« ••ntaiii* lw*i ;;rt»nj»-. » r*/'/. /••^*A/A''/i.i»'- aii<l </i«i*i»/»#/m-i in 
»lit«-li iIh* liiirk. tliro.it ainl liii a-t art- inaiiilv l>hi«-k 
Th«- Ain«'rirjin ri'l-!arl >'''.•/./.•/./•* /-h/i. .//.i |ia- lli«* lilark 
•li*lriliiit«-il in pi'i • i-i-ly tii* -am* inannt-r. uliili- in tht- 
|Miii(«-«l ri«l-liir! 'S f.i'f'i. !!iii«- 1- .1 -till ;^'ri"ati'r yv*-- 

• I'liiiMian* i- iif l>la> k lii<li'«l, thiii- i- a <'iiii'«n« paral- 
l«!i*ni l«*-lw«-tn ill*- ••ll"!- Ml tlii-t t\\.» \\ kIi-Iv -i-parat**! 
^tinrii wliii ll niay )•« "uly a • ••:ii« iihiH t- i»r may \**- a 
inattt-r ••( |triif«Hniil •*) jinti' .i!ii • . At any rat«- it i- a 

• Ml»j«Tt of ;:r»Mt ini)->rtau« • :!i an in\ i-t i;.'al inn Itk<-tlii- 
pr»*«ii!. !•• -irutins/i all t!ii-« a|*{>.ir*-nt •■•im»'n|tn« « - 
aii«l >•■«■ if llii-v nia\ n"t Ii.im -•.mt !• il nu-anin;; in tlii 
tir"l |»la<»-. I li»-n . /'-r''' • /^ ..y. /.*/..•/ ,.»* an>l >'. ^ yiA.r.;.i 
r»(ff i//ii iMitli ii:i\i tLi ) i.f K of tli« ni.ili- i|:-t nl'UtiiJ 

• •vi-r iIm- -anil jut- ..f il.i i- ..!•. I In f i- tli» -.i!u«- 
alirupt r'lntr.f! i>« 'ut • !i t!.< ) ';.i< k <>f tip \>i* a-t ,iiii| tlii 

wllllf **t tli<- )•• \\\ 1 !j< -:•!• - "f till I'M .1-? .lit- |i •! Ml 

l*tlli ■!••■•'.•-. .i!-!i- :/'f. '.u tip "\i»- It 1- .1 l'::/!if ti.nu*- 
rf«l«Il»li-«»ran^*t >• ' ,'"■•;• ul.:.i Mitli* ••tl»ir .t :- i In -t- 
mil «»r rnf'»»i- J :.■ !• ;• i !./lit pa!* I* •■!! tip- wmij. 
«»niti(;i' 111 >• t'l'liap!.! aii'l uli;li mi i';|«ii<' IK* tall 
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markings are decidedly different, however, being basal 
in Setophaga and terminal in Pipilo. In both species 
the black of the raale is replaced in the female by brown. 
Perhaps the most curious point of resemblance, how- 
ever, is the fact that both species which belong to the 
eastern states, have western or southwestern represent- 
atives (Setophaga picta and Pipilo maculatue) in which 
there is a greater amount of black, and in which the 
sexes are colored alike. To be sure, the difference in 
structure, size and general appearance between these two 
birds is so great as to apparently preclude any possi- 
bility of kinship, yet the parallelism is complete in so 
many points that it is difficult to believe it to be a mere 
coincidence. 

There are, however, several species in which the color 
of the back, head, throat and breast is black or some 
very dark shade, in abrupt contrast to the pure white of 
the breast. Such, for instance, is the case with Junco 
hyenudia and Suyornis nigreacena. 

Again, the area of black may be the same, but the un- 
der parts some color, such as yellow or brown, instead of 
white. As examples of this Icterua parisorum and 7. 
spiiriuH may be cited. The general style of coloration 
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lit ;^«Mi«'nil. it iii:iv !><■ -aii| tliat tli«' tfiifltip-v i- \**v tli«- 

• iarL Hill rk 111 L'"*. ^Uii-tlifi- Mink or -••uk- ntlifr <*lia«li-. tn 
■ '••!ir ill lln* ;^ri-a»i"-t iiia--r- ujhiii tin- liaik. A* will Im- 
-• • u liil«T. till- iiipjlit )•«• a<'ii»tihti(i t't>i liy "iipiMi-iii'^ 

lit.i*. lljilt 1*" ilH-|llM-<i to fa\ii!' till- ill |Hixit iif |»1L'II1I-Ilt. 

.i!i«i a- lln" liai k iia-alwav- i«iii\ itl :i initii' iiiiioiilcraMi* 
•ii.irt* iif it (liaii till- liii.ft. a ilixlliin liaij in tin- ruiir-^f 

• •f .i^*-* Im'«'Ii •'•taitli«li<-ii . lilt hiiiiiL' till- lar::*'!' aiinmiit **\ 
{•:^'!itciit (•• tltK-i' |>a!'t-* «>t tlii l»iil\ A- if' til liiij «|itiaiH-r 
!■' any -iii h law- a- u« may luaki- ii|'«iii tin- -ul'ji'«-t . a 
iiUi:iiit-i i*{ •jMii*- ail I'liiii'i in wlinli tlii«» urtjir i- 
•iiriiilv r»\«r-i«l Tliu-. in tin- • lii -!niii-« 'il.!!! ij Imh-j. 
-jiiir •'*■•/« -lii "* ... ,i. •/»•*, till" litji iif iln- lii-.i'i an<i «'nliri* 
!'V».r |i.ii!-. • \i» I'l llii'i.il .III jilatk I'll*- -am*' [tart* 
.lit • -li'ii* •! lii.p k in tin ji.i--ijnit < /."i '/...'» /.i. /"i.aiHl 
. n I !i«' l»«»l" ■! i Ilk ' i *••'>• f /:■•■■. — In all t Ih— t 

• .!•• • iIji- u|'|"« t I'.ii ! - ' "nla::i x'u* lij!il« I iri.ii kln::- 

'l in ■••■ l-i.u k i.iai k:n J- -' • hi t- .i i nlf !•» - j-i • a'i Iiiiin 

• • r'.ijii w\\ !i..i:'ki'I :iii.i- '!!.■-• 'n tlji !.'\\«i pait- 
.i]>|'* .1; T'. -j.ii .!•{ 1 ; .• 1 r ;.. !:»:■■ i* .-i tr. .1-! {'.t'l li. u liili 
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black, while the female has the under parts gray and 
white. Among the blackbirds, the females frequently 
have the under parts lighter than the back. This is 
noticeable in Scolecophagus and extremely pronounced 
in Agelaius. In Xanthocephalus, the breast of the 
female is mixed with white. In the hawks it is fre- 
quently the case that a melanistic phase will occur in 
which the bird is dark above and below, whereas, in the 
normal phase the breast is light colored. Such is the 
case, for example, with Buteo borealia and B. eivainaoni. 

Some of the tanagers (Piranga crylhromclas, for in- 
stance), present a rather unusual localization of black, 
the wings and tail alone being shaded thjis. In the 
Louisiana t&nager f Piranga ludoviciana) the back as well 
as the wings and tail is black. P. erytkromelns un- 
doubtedly represents a more advanced stage, in which 
the black has become restricted to these regions. 

Perhaps the most instructive example of the way the 
black spreads from the breast, as a center of pigmenta- 
tion, is the female of Williamson's sapsucker f SpAyrapi- 
CU9 thyroideuB). The iinal color of the male is an almost 
uniform black, varied on the breast by only one patch 
of red on the throat. Every stage may bo traced from 
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which the black aud white are about evenly distributed 
in streaks over the body. Among the woodpeckers a 
considerable number have black and white markings in 
about equal proportions. The general black color of the 
lark bunting (Caiamoapiza melanocorye) is relieved by a 
broad white patch on the wing. The bobolink (Doli- 
chonyx oryzivorue) has almost as much white and buff in 
its make-up as it has black. The shiny-crested flycatcher 
( Phai-nopepla nitens), although for the most part black, 
has the inner webs of the primaries white. Perhaps 
the most remarkable case, where no utility can be con- 
ceived, is the white-necked raven (Curvus cryptoUucus), 
which has the feathers all around the neck pure white 
at the base. It would be difficult to understand how this 
could be an advantage, being entirely concealed by the 
overlapping tips of the feathers. The tendency toward 
albinism is common among thecrowB, while in the mag- 
pies (Pica) aud the flute bird of Australia (Qi/mnocitta) 
white figures largely in the plumage. 

As a recognition of some sort of interdependence be- 
tween black and white, as they exist among birds, I 
would suggest that they be termed Cognate Colors. 

Although, as before staled, there are no exclusively 
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are found in Sphyrapicu3, Platypsaris and Habia ludo- 
viciana. There is a curious resemblance in the col- 
ors of this latter species with the becards (Platy- 
psaris). In both cases the tendency ia toward black on 
the upper parts of the body, white on the lower parts, 
and a rose colored breast. The red-winged blackbirds 
(Agelaius), are unique in the red shoulder patch. It is 
a noteworthy fact, and one which is too apt to be looked 
upon, as a matter of course, that scarlet, or any other 
brilliant color, when occurring only in limited areas, is 
never in an inconspicuous place, as upon the abdomen, 
for instance. 

The presence of red in connection with slaty gray in 
a few instances, us in Pyrrkuloxia sinuata and Pinicola 
enucleator, may be worthy of note. The most significant 
interrelation of colore, however, and one which I 
believe to be of wide application in the explanation of 
bird colors, is that between red and yellow. Whether 
these two colors are produced by the same or a different 
pigment I am unable to say; but, however this may be, 
there is a high degree of probability that the red is 
simply an intensification of the yellow. There is much 
evidence to show that yellow is a more primitive stage 
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laptee auratufi) where the other one is bright red fC. 
cafer). The ruby-crowned kinglet (Regulus calendula) 
has a cap of scarlet while in the golden-crowned kinglet 
(R. Hatrupa) it is orange and yellow. The meadow-latk 
of South America (Sturnella deJUippii) is rose-red where 
the North American species (S. magna) is yellow. 

Having now cited instances of different genera of 
the same family and different species of the same 
genus in which red and yellow are correlative, let 
us examine some of the closer genetic relationships. 
The Arizona hooded oriole (Ictertts cucuUatiia nelaoni) is 
colored yellow, varying from saffron to gamboge. In 
the hooded oriole (/. cucullatus) the color is "orange or 
dull orange red,"* while in the fiery oriole {/. cueuUatuJi 
ii/netix) it is " intense orange-red, sometimes almost scar- 
let." The male reiatdiH (Setopkaga ruticilla) is marked 
with rich orange-red, the same areas in the female 
being yellow. In the genus Sphyrapicus and also in 
Melanerpes, the markings are largely bright scarlet, but 
supplemented by yellow, as if a part of the color had 
been intensified by sexual selection, for example, and 
the rest left unaffected. In the winter plumage of the 
red-winged blackbirds the shoulder patch is yellow 
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(Sinli'i nrctkii), in which Ihe belly and under tail coverts 

are white. In the following, blue is the conapicuous 

color: 

Cifunitcitta. Guiraca catrulea. 

Aphfilocoma . PuMerina avicena. 

Cyanocephaluxojunocephalus. Euphonia etegantiasinia. 

Dendroica c<eruli;(i. 

It is a fact worthy of note that blue very rarely occurs 
in limited patches or markings. There are a number 
of species in which the general shade of color is ap- 
proaching a clear blue, as in the blue-gray gnatcatcher 
(Poliojililii aijruleu), the yeliow-rumped warbler (Den- 
droicH coronata), and a number of others of the same 
genus; but where do we find, among North American 
birds, species with blue heads, ear coverts, throat patches, 
wing markings, or spots in general? The green-jay 
(Xantlioura tuxuoau) with its bright blue head is a strik- 
ing exception. 

It will not be necessary to consider green at any 
length, for the simple reason that there are hardly any 
species in which a pure green figures at all, the above- 
mentioned jay and the parrots being exceptional cases. 
Tlic metallic grut-iis, as in Uie hunimhii: birds, ate pfob- 




rvoi.rTioN OI-- THK roi.oHs of iiiKi>s. ir>l» 

till* Miiiotilti«i:i'. and MiH* aintiii)^ tin' (Nirvidif. When 
anv of tlH**«i* <'(i|or<« ornir in <'«)n^i(l<*ral»l«* niaf><*4*!* in 
(-■»nibinntif»n with home otluT r<i|or. it i*« ^t*ncrally with 
l»r«»wn. hhirk <»r (iliv«' ^rren, an«l ><'hloni with any oihrr 
vi*ry |ir«>noun<'C(l *<ha«h'. 

I'ATTKKN ol M.\KKIN<.*i. 

In the |»n'r4Mlin^ (li«*(>u^**iMn nf ih«' «li<«tnhnti(in <»f rohtr 
nia*>«i'« It ha« In^^n f(iuii«l ditlirult \** k«*rp ilcar (»f a 
rl«**««|y ri*Iatr«i **u)>jtM*l. t«i which attcnti^in nin-t nt'Xt Ih* 
«lirfrt4*ii. vi/..: thi* pattern <*f niai'kin«j<*. iNith a** «li^tin- 
i;ui"h«*«I from an<I a- rchited tn thrir rolui>. ThcM* 
tunrkin^<* niU!*t In* rr^ardfd in two way-: t'lv^l, a** to tin* 
|«tt«*rn. tno(|«* of (h*v('lo|iiiHiit, <>tr., of the niarkin;:** 
U|Min in«livi«lual feathi-r**. ami •econd. th«* general etTi'ct 
of f«*ulh«*r marking'* in the patttTn of the entire hird. 

Ill un invi*«ti^'atioii of mliir pattern*-, the hiw- of growth 
and ^trueturi' **tated in tiie intr«iduetiiin. ?*houhl U* kept 
in tnind. The law of ;:roMtli ftirif or hathnii-*ni i> 
«-»|M*riiilly important in thi** (-<iiiii«M-tioii. I'i^nn*nt i*^ a 
fii-tinite rheniKal -nh*tan(-«* whieh triiveN through tht* 
variolic |iranehe« nf ili** f«:i(h«'r. adxanein^ farthe!*t 
and iii*i»t rapidly ali>nL' the Imh- of |i-a«t re-i<»tanee and 
arc'iiiniihtlin^ in ma--i-- wlore th«' re-i-taner i-* ^reate-t. 
Now thi* pigment I t-IN iii!i*t n-.ii h the variou*- part- of 
till* feather hv uav of ih#- -li.if!, aiifi \ie •^Ijonld " in'ttni 
rX|N*«t to find that the ri-i*-lanee wouhl U- h-a-t ri^ht 
flown the ••haft It iiii;;lit -)*read out a \try <*iiort 
dl«tnii<'«' on (he haih* hut th* 111. till t«ni|i'ii'y Wiiuhl U* 
Ufward the tip 'I'h:- v%<>i)M prmiute a "-tn aUid feather 
a« th«* iiiMot pniiMM*. • f<'i!ii llavin;; rt-ai h*i| tin- tip it 

Would eneiiiiittfr an ••h-ta' M . and then x^iiuld di-\ehip ill 

tna»tt. 'Ihi* r*iute «.f ti.i pijin* ut mi^ht !••■ illii-traled 
l#y a piinn -'*tMi L« 11 ni<>)> iiiiiUMi'^' d<>H n a -tn et . They 
wiiilld naturail\ ki ep in th* t^ad where lra\el ua** ea^ie*t 
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rather than braiiching off into the fields where their pro- 
gress would be impeded by the unevennesa of the 
ground, fences, etc., but if a large body of water should 
finally interpose a barrier to their course they would, 
upon reaching it, come to a halt at first while the multi- 
tude would press on from behind causing a mass at the 
end. 

This phase would represent a feather with a terminal 
spot. If the crowd ceased to press ou in the rear they 
would spread along the margin of the water correspond- 
ing to a feather with a black band at the tip. In this 
instance the pigment would desert the base of the barbs 
and spread out into their ends. If a second invasion of 
the mob occurred later, and it happened that the road 
along which they were escaping traversed the center of 
peninsula, the last resort of the people would be to flee over 
the rough ground in all directions from the road, and 
we should have first a stage corresponding to a feather 
with a pigmented border and pigmented center but a 
clear space between the two, and finally a uniformly pig< 
mented plume, when the crowd had filled the entire 
space. Nothing more would remain but for them to 
pack in tighter and tighter which in the case of the 
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ii«»l -•». If tin- law- of ^ritwlli li:4V4' iinv -orl m| uiiivfr- 
•.il viilnlitv. and I am tiiiiilv t Miiviiicrd (liiit tlnv lm\c, 

• • • 

(li* liiM* n( tuii\<'tntiit iif a iiiiili of itini alou;: tin* line- 

• .( i«ii*l ami i:r«-al«--l rr-i-taiiri- \\«iiili| lvi»ifv aiiv f«»riiii»l* 
iii\**liiiilary iipivtiui ut al<iii<j tin- <*aiii<' liiit-. Tlif ijiir-- 
liitii "iiii|i|y 1- In <ltti riuiiir wliif-Ii ar*- the rial piiiiit?* of 
i;r»'iit«'«t aii«i li-a-l ii"*i-!iiini-. TIh- «»««|ii«'iiri' nf iMlnr 
a-«iiiii|»tiiiii h*T«' <'M>ii)]>litii-'l may I**- intiiii(<ly \ari«'t| in 

• i«-t.iil. Iitit uill. 1 tliiiik, Ih> fniiiitl (••Irtalilv uniform in 
jt-ni-ral. lMtT«'r*'ni form'* **\ ftatltti'^ mav otTcr <iitTci'i-nt 
•l«-;:rfi-- of n*i-*(ant «' in tin* Nainm- jiaii*' of tlii-ir •*trnf- 
tiin*. I>ut I think it will !•«• fouinl tru*- in iIm* main that 
lh«' iti^mml will pa-'o «loun tli«- -hiift mo<»t rt'adily. whih- 
ilii-r*' ran In* no |hi««i}i1i- i-\i «-|tt i«in to tin* oh'^t riii-tion at 
th«' tip. Tilt' thaiint I i»f [•i;:m<'ntat ion ntay hi* «iivrrtt-fl 
aioiii: tin* •i*!*"'., ho\v«\rr. ami thii- not i:i\«' ti-** to anv 
t«'rniinal «|»rit or ImihI 

I lia\«' thil« fal a«-iilii« «i tli.it th*-r<- \\a« *<oni«' fo|ri> 
aniih>;:iiil« toth* I'litpl li ii"i itf a Mioh which urL'«'<l tin* 
I'l^Min-nt i« IN A\\A\ fi«'iii till- -••UP •■ "f il.inuir. th«- ImmIv. 

■ « ■ 

Thi- I' |«r«»hahi\ n-'t -ti:«M\ ii u» . Ii«t\\i \ir. It i* mor«* 
lik« ly that It I* tht w.iiui -uul.jhl u Ii!< h . w ith it- ::<-nial 

fiMJf ll, « at|-« « t h« lit f •• • t xW •! I'UW .It •! to ji ;i\< t hi' ]»! i«on 

in H 111* h t h« V \M !•■ h'li ii . .iti'l }•!« -- «»ii jo\ fullv int'i t h»- 
f rt •• air of tht" ••u!« r v\'iiM « '.i|'ill.ii ity nr a 'laih !\ ••f 
un<i*-t<riii]iii •! (••(• • - iiii/ii* il- • t< n«l t<i «ir.t\\ tiii m iiut- 
Hani I h« iiuii.l* r a lii* 1. \\ > i • ! htj- i ni p i i] t.i i hi -ui ■ 
fa« •■ w«iui«l ♦!• |'» ■..'i -.:..j->. •]'■■. !h« .ii:i"unt i-t -iiri'lu- 
• lltTj:\ . "I w ha*' . ' : • .-• :* : i i « .^ h !• h I • • u! ! - i ii * li^ 

format liiii «•! ]..".•:.' ,'.. ■ 
pl«'t« ly a'i.i) t. 'i \ 
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be a development towards a uniform pigmentation of 
each feather. 

The subject of the lines of pigmental development 
has received more attention at the bands of the Ger- 
man scientists than from any others.* The re- 
searclies of Eimer in particular are in accordance with 
the view here stated. It seems that among nearly 
all animals (at least among the vertebrates), the earl- 
iest form of color is the longitudinal streak. These 
longitudinal markings are finally broken up into spots 
(when the tendency to assume a uniform color does not 
assert itself) and the spots ultimately fuse into cross 
bars. 

This view of the general succession of patterns has 
been commonly accepted, although denied by Kerschner, 
who asserts that the longitudinal barring is the oldest 
form of marking. As his conclusions were based upon 
a limited number of forms, the eye spots of the pea- 
cock's tail having claimed his special attention, they 
cannot be considered to be of general validity, H&cker 
has devoted special attention to pigmentation in the 
thrush family, although he considers the water birds 
also to a certain extent in the paper cited below. With 
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Willi ri"jiir<l li» tlii- «•«•< iiihIjii V piu'tii«-iit:ili«>ii. iiii'lji- 
t-oiioiii iiiiiy Im- iiit rixlut-i'l ix^ iiii «-\pliiii'itiiii). \\'li«-n a 
• |M<ii-« 1* katalMilii- (lit- "•iir|ilu-' <if tiM-ru'v iiiii:h! Im- rx- 

|M-IHir<l ill tllf fi>riliat ItiM of |ilL'lll*-llt. 'I*hi<* \\«»u|i| In*. 

i**iii<- ili«triliiiti-«l Ml till- fi-atli«-i« Ml an •itilaii«-«- with tin* 
liH*- il«'tf'riuMiMij (li«- l<M-:it imi iif ^'fKUtli f<»ri'«-. It wtiiiM 
U-f iitiif lixf'l ill* r«' \*v tl»i- ri»n-f I \ atiM- law- nf luTt-flit v. 
aiiil tiifii a "•tati- nf JMia)Mil i^iu iiMi:lit fnllnw. Al thr 
(■«*;:iMiiMii; of ihi' M<*\l katal">li(- p«ri<H|. in arrnrilaiicf 
H itli till- riivllMii I if iiM tain ill- 111 **{ ( ii*i|i|<-« aipi 'riiniii^nn. 

!U<>r<* |ilL:illt||t MiillM Im- |irMi|urii| :i||i| :i;^aMl «li-lril>Mli-i|. 

l)ii<> In'tiii; tin- -fi Mii«iary pi^'UH-ittat i^ii i<f ll.ii'kt-r. 

I^'l ti* !•€•«• ||M\\ liuw till- fa«t- ajr**' wit li tlii*-i" tli«iiiir-. 

TIm- fir"! tfP»u|» tif ftallii 1- III! IMatf II i* a -f-ri*- fr«iiii 

ill*' utii|i'r |>art« iif a ^'alMHiiiMii \m a »t\\*fi\fr { M*f'i n *§■/»* »» 

f**r#ini i» •»r»»* hiitiit) I'lfiiiiifiii iii'j (III tli«- "I'li*- aii«l 

<-tt«-iplniL: u|* on tli<< )ir«a-t. It uiil Im- notn-cil at iin««' 

Ml iiou iiiatiy ri--|>«il- it t.illi*-- witli tlii- ii|«-al Mi-taiMt' 

i>ri-\ i«iii*Iv i-iMi-]i|i rii| 'Ilii- f«at|jii- iif till- Im||\ an- 
■ ■ 

wllltf. I'tlt ali'ti;: till -hli- :ilii| !)it ii|.|h r {Miltlitli nt t In* 
)« II\ llit-ri' 1- a M.i< k -tiiak ilovv ii tilt -liaft. In -••im- 

Ml*tnil<'i<« till- -li.ift .ti'MP I- tliM- lU.llk*'!. \*\\\ L:*'ll*'Mftllv 

tli«* lia»<- «if tip l-.iil'- 1- -iiiiil.iiK alFi rtcij Mn tin* 
(■-utlM*r« |iH .iti •! ••!! till i'Mi t p.Mt tif till- lifi-a^t till- Imm* 
lilt* IrtMiini* )'r«'a>ii I ait'i l'i.i< k |>:^'iiii nt )i:i^ .ip|Mari '1 ••ii 
tlif iMiriirr* of (III ft .itjii I- r» '(It ari*a^ of l*la< k ii*-\t mi- 
« ii-a«i', all iiiiii j!i Y If ! ii It* I •-!.• -)•!• .Ill- iiio-t rapi'llv. utit il 
tin- vihili' ai* .1 it. I" !•• • \i ■•';.::!it>l t'l (wit -ni.ill i-!a)iil«* 
wliith iiltMii.it'lN •i.-.i|';- ii ::> i\.» «!iai M.i< k fi.itlu-r'* 
«liit|i f'iriii (!>• I'.i'i !i i.{<:. ijii u|>{" r i !.• -i Tin* 

M-i|l|i'ni •■iif -'.i.-i - i' \'.i .i< • "1 <l il.< • \^ It li tlif ].i .\ I if -Ur- 

lll<ll«»(i- tlii j'lr^ ■.'•I.. "I !!.• •■"..»• k f«-,i*li'T- *'• itaiti 

It l« tiiiit till (• .x'.l.* : "i -li> .it<<i"iiii II .ifi !• -- iji \ ••lit|>4«i| 

viith ri*;;aril (•• |'i;:iiii iMit :-<ii (iuin (lio*i- iiii ihi- (lank-* 
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the flank feathers are lesa developed than the feathers 
of the lower breast, and these iu turn less advanced than 
a stage higher up on the breast. Through all thia a reg- 
ular sequence of successional relation is maintained, 
and we, consequently, feel justified in assuming that 
the diflerent parts of the body of the bird represent 
different stages iu the evolution of the feathers. Being 
unfamiliar with any word expressive of this relation so 
closely akin to ontogeny and taxonomy, I would suggest 
the term Successional Taxolooy. 

As before stated, the assumption of a uniform pig- 
mentation by a feather is by nd means universally along 
the ideal development of Melanerpes. Thus, in the 
yellow-breasted sapsucker (Sphyrapicus variua) the 
transition is from the original streaked form through a 
barred type to a uniform black. The successional tax- 
ology in tliis species as indicated by the feathers along 
the border line of the black throat-patch is represented 
in a tolerably typical series in Plate II. The streaked 
type generally occurs farthest from the black patch, 
but these featliers are inconspicuous and largely con- 
cealed, so that no streaked pattern appears in a general 
survey of the bird. In the next phase the streak becomes 
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l».irrtil ^lii;:*- ill lilt' ]irM;.'ri--i»»ii fmiii tin* |irnnitiv<' 
•!rf.ik tilth*- iinif'iMii Miit-k |i1;^iim iitati<>ii may wdl Im- 

• iMi- !•• «-i>rr«-lat jiiii nf iiattiTii. I'lit- )»ar^ iiiav iM-nf iitilitv 

• <ii (hi* hark, uht-r'si-* thi \ cainiiil )••• nu ihi- hrra-t. hr- 

• .111** lh«'VaM- *M rMlit'f.iliii ;i< tn 111- allni»«t in Vl">lhlr. Ill 

\\ liiiaiii^MH*'* -a|»-urkir j >y»/. -/I'lyifi •*■. ff, f,"nf* n^)^ thi* 
i.irtiii iiiarkiiiL"- "•in lotiipliii^ tin- )>!ai-k |uii< h tin lh«- 
i-r* .i-t t.f thf ftiiialf a^-t It iht iii-.i-l\ ••- vi-rv -Ininirlv. IttH 
:hi" tiiav Im' "itiiplv an atKaiittil fniiu nf mrri-lat inn. 

ft I ■ 

'I )*• y art* iiUi» iiiu< h m'»rf t ..u-pi. iinu- nii th*- hat-k in 
thi- in-tant-i . ami ut- -hniiM t lit ttfuii- ixiM-rt (n tint) 
tin lu ••••rr«—|"intlm'jly iii-M lM|Mtl **u ihf hit-.i-l if it ua* 

.1 • .!•• nf I nt Ti-i.t! !itn . I {| t h«- < 'ullfnl { II. 1 11 W nni 1 1 M-« k*' F . Ill 

u h:* }i (hf I 'I* .i"( ft .it hi I - <!•• ii"t p;i-*« thi'itiijh thf harr<-<l 
«'.i^* Ml hit iiiii:ti;; hl.nk. It J* ;•• ht n<>ti<l lliat tlii* hat k 
.• nt\*r h.iri»'l.it ;in\ -i.ii.'i' 'if it- ih . t injiiui ui . I'lj^'uri'- 
M-IT «if I'i.i't II -IjoA Mj< t!.in-iti<»n fmni tin* hairtti 
t'> til* iinif"!!!! h!.i< k i\ I'l t.ik' ii fioiii tlii liiiriii-r **i thi 
i'i.ii k t hr-i i! -|- if' i. 1' !ii.i\ Im t • iji.ti k* •! t h.ii 1 lit-i- in- 
••,iii«i- jilu-ti.i*' «''i.. - i.i'.s .-! I'.i! .i!!» 1 : -III |»it\jim-lv 

• tat* -i « 'I • " '• j' •**«.!!.;- i.i'! : Ij-!.i;ii • !•• in-j •— I'l t I . 
.iil\ .n-l!M'':.' .!i TJi.- !'-l'-'t. li i .Ui-i ill !h« luah 
till'-* p.il.i..^ . -'.ij' .il' '.■■ .'hjt I l» I" .iti ij ;i- III ih* 
ft 111. lit 

'I I . • 11 1 ' •- 1 • '. - 1 « 1 1 » . I ! 1 ' - • ■ : • i ■. • • : - ' J I ■ 1 1 1 . 1 1 t .1 \ . 1 1 i » J \ Ml 

till pi Jill* ii!.i' :>-i "\ :'• I'i.t :- ' i;i f- in.i'h i:p"ii !li» mMi;: 
.iiitl Ii.i.MJi* !• 'I • • ^ I- ' :• i*. '•. ••: !• .i'!ii :- :- ti\« -i l|i M 
th« Ml?* r* -t .1. . ! •• • . - •;. ' ■; * . i* li. • li.i:i.'* - ::i l .'»* |..ii. 
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fitu h.i^\ I </ ' • I Vii;! :i.i' s: li "I 'I* I r ij- 

iir, • !_'. .1;, • i.. !. J- •.. : ..;•:.. -j. ::.■■•.- a \. j I u !».• I ( h« 

hiirriiij :- • .';•:.' ' r :. I- 'i ■• ■. • : -f : -i./l '. »•-• i :• ■! :t -• !f. 

I*«'in J M I • / ;: I : ' ■ t '. ;i» ii- 1" : i- 1! ! ■•( I Im t* .1! h« I I h* -• 1 . 
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ond feather has two complete bars and a triangular sub- 
terminal (lot. The tendency, however is towards a more 
complete pigmentation, and in the third feather the 
bars have run together somewhat along the line of the 
shaft. The triangular patch has become extended up- 
ward along the shaft also. In the fourth feather this 
darkening of tho feather has proceeded another stage, 
while in the last of the set (fig. 5), the outer web is 
almost entirely black, and the inner web has succeeded 
in closing in an island of light, a tendency which had 
been developing through the whole series. In the 
primary coverts no such transition is observable except 
the gradual loss of one of the bands (figs. 6-15). The 
primaries themselves, however, present an interesting 
series of changes (figs. 16-25), 

In the first place it will be noticed that the number 
of bands is largely dependent upon the size of the 
feather. If there is a little more room at the basal por- 
tion another bar will be formed. In the first feather 
(fig. 16) there are eight white bars. In the next two 
which are the longest there are nine (counting the spots). 
In the fourth (fig, 19) there are only eight, this number 
persisting in the fifth and sixth, although the basal bar 
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-l«-a«l «»f till* r«'|M-tiliiiii of part- v»* hav«* lii-n* tin* r«*|M'ii- 

t|t»|l of ri*|ur |iillt«Tn. 

TIh' t«i» fu*«*i| -|Mii* of tin* '•iriiiiil trallin* (ti;:. 17) 

.irt* |ir**loi)»ly iml lit)iiifi|ii;;iiii«- \\\\\\ tin- twn liaipN nf tli«* 

SkT-t ff-atli«'r. \*\i\ an* tun iMlditititial **|Mito. Ihio may li«* 

• iu«- tti tlif fa<-t lliat lli«- ti-riiiiiial |Mirt i«»ii w liji-li roiitaiiM'tl 

th« 111 liu* iMTMiiif alMirtfil Al aiiv tatf. tin- rliara* t«'r nf 

till* tir«t fijilhcr i** '^•i (liirrrf-ut fiom tli«- oi-funil that an 

-il'ru|it traii*itiiiii nf pattrrii iiii;j:lit ]**• aiiliri|iatril. It 

lAilI U- iii»tir«-<l tliat tlifr«' an* tun ntln-r l«-ii(l«-nri« • iiiaii- 

iff-ti'«l III till- •irir- — fur i|j«' |i»ui-i -iMit !•» iii«T«"a-r in 

— i/f aii<l fi>r till- uliit«* l>aii«N to !»<• rrnwilifl ti>\var<l tin* 

«•!;;•' t*f tli«* ffallii-r. \»*\\i **( \vlii«-li ti*iHl«'iii'ii'-< tak«' pla<'«' 

«:rui|iiallv ainl rf;^Miiai ly. Hn tl:«« <i|i|M»-it«* uin^ tlif 

iiiHrkiiii;* ar«' m-iv «Miiiiar. ftalht-r for fi-atli«-r. M«*rt*lv 

111 »li;;lit ili'taiU *\** tiny *\\\\* i. a- for in^taiirr iii n'^ar*! 

!•» llif fu-i»iii tit 'I' »t-. ulihli I* iii»t -.1 il««ii|«<lly |ir«t- 

iiiiiiiii ffj 111 t)it ^••i.iiiii fi.ithii ant| iiii>r«' marly ii|*- 

pr«*at h«il III till- t)in«|. Almmi thi-rc i- .1 ti-nlli \\hit<' 

It.ir. ulihh i- I'.iiitN iimIk iTt .1 III till ^1 I .»ii<l ti-.it lii-r of 
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transition occurs in the secoudarj- coverts, the last fire 
of which are figured (figs. 40-44). It is difficult to 
say whether the spot which first appears near the .tip of 
the fifth secondary {fig. 30) spreads toward the shaft 
(orniing the spot in fig. 36 and afterwards becomes re- 
duced to a spot on the shaft as in figs, 38-39 or whether 
the marking in fig. 36 is of dititinct origin. The former 
view, however, is the more probahle one. 

This same sequence of stages seems to hold for all the 
forms which I have examined, and the uniformity of 
successional taxology will doubtless be found to be the 
normal condition of wing markings. The wing of the 
Californiun woodpecker affords an excellent illustration of 
this. Some of the changes from feather to feather are 
rather dudden, but an examination of any particular 
feather would enable one to predict iu general what the 
pattern of the next one was to be, so inevitably is each 
new character foreshadowed in the antecedent feather. 
The general color of the wing feathers in this species is 
dark brown, with a conspicuous hand of pure white 
crossing it. The first primary is uniformly dark, with 
the exception of ii small gouge of white close to the base 
of the inner web. In the second primary the white has 
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all colors were produced strictly in accordance with 
these laws and utterly regardless of any external in- 
fluences which might modify the patterns. We must, 
however, frankly acknowledge that, while all internal and 
constitutional laws of development must rigidly limit 
and condition tlie assumption of pigment by a feather, a 
large proportion of color markings are produced by ex- 
ternal causes — natural and sexual selection , direct action 
of the environment, etc. For example, the general laws 
of the locution of growth force might have caused the 
pigment to have lodged in the tips of the feathers of the 
thrush's breast, but the effect would have been one of 
mottling. Tlien natural selection might have taken 
advantage of this and emphasized and defined the mark- 
ings, and left each one distinct and isolated as a spot. 
And thus it is with the wing bars and bands under CQn> 
didcration. They have doubtless been produced by 
selection for some effect, and indeed it might be argued 
that the orderly sequence from feather to feather was 
due .solely to the fact that in this manner the general 
effect might best be secured. This view, however, can, 
1 think, easily be shown to be untenable. For example, 
upon the last primary of a wing of the Californian wood- 
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the wing featliers is that it is not due to selection or any 
external force, but rather to some unknown principle of 
repetition or correlation. 

Thub far the discussion has been confined to black and 
white, or brown and white markings. As soon as 
colored feathers are brought into consideration the 
factor of selection immediately becomes more prominent. 
It is a noteworthy fact that along the line of division of 
two patclies of color the feathers are not uniformly 
colored, some the one shade and others the other, on 
the contrary the two colors in a large number of cases 
appear on the same feather. It will be found con- 
venient to designate these as Hybrid Feathers. Take 
for instance the rose-breasted grosbeak where the black, 
white and rose color come together on the breast and 
sides of the head. Some of the feathers are colored 
black and white, the shaft dividing the two, and each 
color contiguous to the general patch of that color. 
Others are colored rose and white, the rose generally at 
tlie base of the feather and adjacent to the rose patch, 
tlie wliile at the tip of the feather and helping to cut the 
wliite line of the breast from the rose of the throat. 
Many rose anil black feathers are to be found, the shaft 
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cause strongly marked hybrid feathers form hoth the 
upper and the lower line of the patch. The upper line 
is formed by white feathers with the distal half sharply 
black, and the lower edge by black feathers with the 
distal end edged with white. This is rather unusual, 
for the rule is that when the base and tip of a feather 
are differently colored on one side of a patch they pre- 
serve the same relative positions upon the other side. 

In order to study these hybrid feathers more system- 
atically 1 shall make the following classification: 

I. Hybrids (feathers of two or more colors helping 
to define a patch). 

1. Symmetrical, 

a. Lateral. 

, ~ ( Relative positions uniform. 

b. Transverse^ r, i •■ ■.■ ■ . . ut 

L Relative position insterchangeable 

2. Asymmetrical. 

a. Sharply marked. 

b. Indistinctly defined. 

II. Psendohybrids (feathers of two or more colora 
not helping to define u patch). 
1. Sharply marked. 

a. Both colors showing. 
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id constant, that is, if there be two colors, the white will 
occupy the base of the feather and the blue the tip. 
Thia is probably due to the fact that the breast of thi* 
species was white, and that the blue pigment which 
came into these white feathers, in following out a gen- 
eral law of pigment distribution, sought the tip of the 
feather in every case. Or the converse may be true, 
that the breast was blue, and that in becoming white 
the base of the feather was uniformly affected first. 

The black crescent on the breast of the red-shafted 
flicker (Colapif.n mj'er) has already been mentioned as a 
case where the relative position of the colors on the 
hybrid featliers is interchangeable. In other words, 
both the upper and the lower border of the black patch 
is defined by hybrid feathers — the upper border by 
light feathers with black edgings, the lower border by 
black feathers with light edgings. 

We come next to the asymmetrical hybrids. It 
would be wrong to suppose that there is a sharp 
distinction between these two classes. Hybrids which 
are not asymmetrical are really quite the excep- 
tion. The distinction is made to express the difference 
between hybrids where a definite plan is followed to 
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apparently vestiges of some former color of the bird. 
This under color is of no more utility than a rudimen- 
tary organ. A good illustration of this class is presented 
by the feathers of the black throat patch of the meadon- 
larV {Stiirndla magna). These feathers generally have 
a white basal portion and a black terminal portion, with 
a more or less decided tinge of yellow upon the white 
nearest the edge of the black. This is plainly a relic of 
the time when the breast was all yellow, for only the 
black is now visible, and the white and yellow bases 
could be of no possible utility. These feathers are 
very comniou in patches of bright color, as the scarlet 
head of the Californian woodpecker, where the feathers 
are black below the scarlet. It is interesting to note 
that the extent and distinctness of the subterminal line 
line of black on the scarlet feathers decreases in orderly 
succession from the feathers of the frons backward 
toward those of the nape. This is directly parallel with 
the extent of the scarlet on the head of the different 
forms now living. The scarlet in these decreases and 
the black increases from the frons backward. In gen- 
eral, it may bo said that true hybrids occur only along 
the border line of two color areas, while pseudohybrids 
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point downward to the tail in tolerably uniform Bucces- 
sion. The Louisiana tanager (Piraaga ludoviciana), is 
doubtless colored somewhat after the fashion nf the 
primitive color of the scarlet tanager {P. erytkromelas), 
which had a yellow ancestor; and here the specialized 
color, the scarlet, first asserts itself upon the anterior 
part of the head and throat, spreading thence down the 
back and breast, to a greater or less degree depending 
upon the perfection of plumage of the bird. 

Many of the conclusions concerning the feather 
patterns will apply also to the pattern of the bird 
as a whole. Thus, just as the streaked feather is the 
most primitive so also is the streaked plumage. This 
is exemplified by the young of a large number of birds. 
Thus the breast in many of the sparrows, such as Zono- 
trichia,Chonde8tes, Spizclla, Juuco, Amphi8piza,Peuctea, 
and Pipilo, which is pure white or bufly in the adult is 
streaked in the young, and in many instances the back 
also is streaked. The pine siskin (i$pmu8/«inu«), seems 
to have preserved this primitive plumage with very little 
variation, in its adult state. Again, just as the accumu- 
lation of pigmental the point or on the edge of the 
feather is an early stage, so do we find many young 
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and mammals. Xext most common is the throat patch 
which is not strictly but mainly confined to the ptery- 
lographical region lying between the lower jaw bones 
and extending downward along that line. A transverse 
stripe on the frons either of light or dark is very com- 
mon, as in Melatierpea formidvorus bairdi, Geothlypif 
trichas, Dendroica dominica, etc. So also a transverse 
hand on the nape is common as in Cyanocitta cri»iaiu, 
Dolichonyx oryzivorus. A median line on the head is com- 
mon, as in Sturnella mugnu, Regulus natrapa, Tyratinvit 
ti/rannus, the young of Habia, and many others. A con- 
trasted transverse band terminating the throat patch is 
common, as in Hesperocichlanaima, Cyanocitta criatata, etc . 
1 n fact, whenever the breast has any diversity of marking 
a breast patch of some sort is the general rule. The belly 
is only very exceptionally marked, and then either 
simply streaked or barred, or more rarely, spotted as 
in Colaptes, but the flanks are usually marked either a 
darker shade than the belly or streaked or barred. The 
under tail coverts are frequently streaked, barred, or 
colored quite differently from the belly as in the cat bird 
{OuleoHcoplen carolinensis) and Californian towhee {Pipito 
fwcu/t criMalif). The rump patch is very often 
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According to thia same principle of the conapicuous- 
ness of moving parts, otlier markings may possibly be 
explained. A considerable number of birds have tli« 
edge of the wing along the shoulder, decidedly marked 
with yellow, white, rose, etc. It is especially on the 
nnder side of the wing and not very readily seen when 
the bird is at rest. During the courting season the males 
of niunv species Iiave a habit of rapidly vibrating their 
wings in a slightly lowered position. I have noticed 
this among the sparrows such as Gambel's sparrow 
(Zonotrichin leiicopkri/a gamMi), and I think the western 
savanna sparrow (A)iiinodrumus mtndwichfixeis alauJi- 
iuih). It is probable that this habit obtains with the 
grasshopper sparrow {A. aavannarunt pituverintui) in 
which the wing is so conspicuously edged with yellow, 
and has been developed by selection iu the same man- 
ner as the throat patch. Frequently the nnder wing' 
coverts are colored peculiarly and sometimes very beau- 
tifully, as iu the rose-breasted grosbeak. When the 
mate bird is paying his addresses to the female this 
patcii would be sometimes obscured and sometimes visi- 
ble, and accordingly more conspicuous and beautiful 
than if always in plain sight. Audubon, in his plate of 
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its boundary is not sharply defined, while in the chuck- 
will's-widow (Antrottomua carolinenah) it is a very broad 
band. In the California jay (Apkehconui californica) it 
is sharply defined but is composed of a series of fine 
white streaks or spots, and hence is not a continuous 
line. It hardly seems within the bounds of reasou to 
suppose that all the species which exhibit this mark 
are the descendants of a common ancestor which pos- 
sessed it, and that it has persisted without significance 
for BO long a time, although this would not perhaps be 
any less conceivable than the retention by man of the 
pineal eye. On the other hand, it can hardly be held 
that the superciliary stripe is a recognition mark, be- 
cause it is very often inconspicuous in life, although 
sometimes very noticeable, as in the varied thrush (Henper- 
ocichla n<svia), where it forms one of the very best char- 
acters for recognizing the bird instantly, even though 
at a distance. Among many of the warblers, vireos and 
sparrows, where it is present in closely allied species, it 
would not serve, however, as a help in detecting the 
species. 

There is one thing which seems to be of some sig- 
nificance — that this marking so universally present in 
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this marking is associated with other head markings, 
or where it is present but not black in color. The fourth 
type — the malar steak, represented by Colaptcs auratu» 
in the plate, is leas commonly met with alone; but type 
f), Dendroica virens in the diagram, which is the throat 
patch, is very common. There are only a few forms, 
however, audi as Dendroica occidentalis and AmpKi-npiza 
hilineuin where it occurs as the only black patch upon 
the head. 

The combinations of these five types follow next. Fig, 
G is Bendroica tiijrhui, which presents a combination, 
not of types 1 and 2, but of 1 and modification a ai type 
'2. Fig. 7, Dendroica bluckburnia-,, is a combination of 
1 and 3, the black cap and ear covert. This is a very 
common form, being jiresented with greater or less 
deviation from the tyjie by such -forms as Silla can- 
ade.Mi-iSjCerihiola Ixihaiue iittin and Pilangus derbianvs. Fig, 
« is the combination of types 1 and 4, as shown in 
Dendroica niriuta. Fig. 9 is a combination of typea 1 
and 5 illustrated by Pnrutt utrica inline. Fig. 10, of 
Auii'fliK crdroriUH is equivalent to 2« plus 5, and fig- 
ure 11, Helminfhophila cfiryao}>tera, equals 3 plus 5. 
Fig. 10", Pariis fnulxonicus, is a combination of types 
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is necessary to keep in mind two general influences, the 
internal forces of growth regardless of the effect to 
bo produced, and external selection, which looks ouly at 
the effect. We have now seen how selection would tend 
to produce the most striking effects of form and color of 
marking upon those parts which are most exposed, and 
especially those parts which are most constantly in mo- 
tion — the head, throat, wings, tail, rump and under- 
tail coverts. At the same time, other things equal, 
tliese effects would always be produced in the easiest and 
most natural way, rather than in direct opposition to 
the laws of growtli. 

With regard to the wing markings, the laws of devel- 
opment apply when the individual feathers alone are 
taken into consideration, but the general effect of wing 
marking in produced in a great variety of ways wliich 
has no obvious relation to laws of growth or mechan- 
ical forces. Wing markings are generally white in 
strong contrast to sonic very dark shade, generally 
brown, and are obviously recognition marks of some 
sort. It might be thought that the white was due to de- 
generation if it uniformly occurred at the tips of the 
feathers where the wear is the greatest; but in point of 
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course of time these inner marks might become of sufiS- 
ctent size for natural selection to make use of, and then 
they would rapidly increase in size. The tail of the 
belted kingfisher (Ceryle alcyon) is an interesting in- 
stance of this sort. When the tail is in a normal posi- 
tion of rest, the two outer tail feathers almost or quite 
touch. The bars on these two feathers are so symmet- 
rically placed that they invariably meet, forming one 
continuous line. On the outer web, just opposite the 
tip of each bar, is a spot of white. This complex ar- 
rangement has obviously been due to selection, for by 
no law of pigment distribution could the bars on one 
feather bo made to match the bars on the opposite feather 
with such perfect accuracy. On the innermost feather 
of the tail the bars are present, but so very faint as to 
be scarcely discernable, and on the successive feathers 
passing outward they become more and more sharply 
defined. 

Certain birds display a curiously converse form of tail 
marking, having the greatest specialization on the two 
inner tail feathers. This is markedly the case with 
some of the woodpeckers, such aa Sphifrapictis varius, 
which has the outer tail feather barred distinctly on its 




KVnMTlnN OK TIIK < nl.ui:^ <»r IIIKI»>.. 



VX\ 



^-.iilirr. iihI<-«*i|. i» wliiti*. A (-iiii<.|iiruiiii<" liiM* of whit** 

— tint* lH*;;iit| iliiwn tin- iiiii|ill«- of tin* rump jmhI rar- 
l«'l mit nil tlic<"«- twii tail ffatliri'<*. A** tin* tail i^ tlat- 

-^■iif*! a;^'iiiii"t tlif iri-i" iIm'-i- fiallii-r- \v«nil'l -taiwl niit 

• rv i|i»ti!ii-tlv iiiii| a lii'iiail liiii- **i uliit>- wniilil Im* tin* 

-•—lilt. Vi-ry rliararti-ri^l ii- •»! iIm- liir«l in i|n«"-tiiin. Tlir 

-.irriiiL' I- "J i»" utility. l»tit a imii- it pit it inn nf tin* 

-^ iii|iii«-v l«» fiiMii liar- mi tin- Miiii-r tail ft-at Inr-. a- \^ 
ii'tuii liv tli«* fa<-t that tin- liar* lui-tiini' olihti-rati-fl wjtli 

L. 'Ivaii' 111;.' aji*. until in liijlily |>lunia.:i «l iiiilividuaN 
]»••• iiiiMT tail fratlii-i- ari' alni^i-t iinif«>rnil\' Matk mi 
h*- ••Mti-r aiii| wliiti- ••n thr iniH r <"iil«' **( tin- -haft. 



\S •' iiiav Hf\\ t-oii-iili I' tli« -ul'^i ( f **( i-olnr inarkiii::*^ 
r<«ni an ttitir'-lx n* u ji-iint ••: \ i*\\ 'I'liu** far tin- 
^ii»-!i'»ii ha- !•• . u i'»i.k« ■! u|'«>n laiL''ly. if n<it i-ntirily. 
r<'iii til*- -t.i:i<li»>iii- •>: !li« •!• .I'i I'M'! An attriupt ha- 
^■•■•11 ijia'h *•' -Ij'iW i;..iJ l'»'Mi till- 'ii-i ril'Ut Inn «•! pr^'- 
^atn* iij"'n '\i* !• riiti .i!i<l ;li' f<'[ i.t.i! :'*ii ■■[ ;j«inial 

f' ittt I li- of I \\ • I t !■ I .1 ^' I • .i'« I •'! 1' -- I \ti III lit - 

|M ii'i.ml u]->;i rip l.i.v- ••: j:<'\'ii ii-i<hiir within ilit- 
•■r^.iiii-M I;i • "ii-.*:! : :iij ::.;- pinl.Ii'n. h>i\\i'\*i. t h** 
Mf .■jui?"'j- n.i' . .! -'l"'*. ii U.I- •-•n-t;int!\ •l"L:L'nij ••m 
fiM ti-!« |i« ,1 i,il iji !i,.iiiii . It J .1 1,1 .11 :ii J . |.ii* \* i^ iinu tnuf 
!■■ ii-i« 11 t"i i:- • .i-.i-i ..: ^'i* «i !■ . .Ill .it|\.ii .it. [. •! it- t i^.l.i- 
an'l :j"? -:n:p!;. !••!•!!*• .* • j : • '• 111 • .1- a n« I • --ar \ • . il. 
I '.ii ■.* in w .1- . h' i . :»• ■] '■ ■ ;i" ■ . ' :'i r lii •! : \ • r-it \ nt • tijiii 
11. I'll 'I- r .i'i.» : • I ? :.' t • . ■:» : -• \ . li -•;••• :••!! i h.m tn 
n.itural -• '.* * ' ."'.i A- • "r'i. .. ":;■ \i in-'iiiM • - a- tl»r 

• "h-pi' i- :- .^ i. .'• ■ I. ■ ! * ' 
lit • \ j'l.i: :. Il,- I' ■ ■ W 1 



: i':-!.}? hi I..'::i-I iJif! • iilty 
I' • ! ii.i* \\* :ir:-' !'ii :i f-ir 



an < lui .•l.i' . . -t ' :.• • . i..- i:. in^* i.t ii-pji 'i-iu- 

■ I tai^i' niiiiih«-r "i iiiiitr 



1 : 



I t 

k ■ • 



194 CALIFORNIA ACADEMY OF SCIENCES. 

marks, which had been previously thought to be of no 
significance, were in reality of use as a means of recog- 
nition by the individuals of a species among themselves, 
or by the individuals of one species of other allied 
forms. Mr. E. B. Poulton has elaborated and system- 
atized the various theories of color marks, principally 
as originally presented by Mr. Wallace, and I will use 
his classification and terminology as given in his work 
On the Colors of Animals, merely simplifying it so as 
to exclude such classes as are not found among birds. 
His table of colors classified according to their uses may 
be modified for the present purpose as follows: 

A. APTATIC COLORS {deceiyui). Canaiugftn animal to resemble it* 
eDTJronmeiit, or to be mistakeu for Home other species. 

I. CitVPTic CoLOim. Protective Bud aggressive reiiemblaiice. 

1. /" roe ry/./ic ^Protective. 

n. General protective "semblance I ^'*™^'*- 
A. Special protective resembtauce. 

2. vlH(/(T!fl.(<>— Afigressive. 

r. Oeueral aggressive resemblauce { (,""',^^^1 
d. S|>ecial. 

II. PxenxKieMATir Cdlobs. False waruing aai] aigualing, 

1. pKudapottematit — Deceptively snggestiug somelhiug dangeriias 

to Bi> enemy. 

2. Piimdi /lifmatk (allariug colors). Deceptively «aggestiug snine- 
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are colored upon the upper part of the body some 
mottled shade of brown or dun, which blends wonder- 
fully with the ground upon which they alight. The 
perfection of protection of the colors of the nighthawk 
and whip-poor-will which sleep in exposed places during 
a large part of the day, is a source of wonder to every 
country boy. Most of the smaller flycatchers are ao ob- 
scurely clad and blend so completely with the branches 
upon which they alight, that in walking through the 
forest the observer frequently knows them simply as 
vox, el prtetera nihil. The horned lark as it squats upon 
the plain is often nothing but a song in the air, and 
defies tlie closest scrutiny. Most of the sparrows, in the 
general style of their dress — Zonotrichia, Spizella, Mel- 
ospiza, Peuciea and Passerella, are colored harmoniously 
with their environment. The buff and olive green of 
most of* the vireos make them very difhcult to detect, 
even when singing close at hand. So also with the 
wrens, titmice and thrashers. 

It will be noticed that species habitually found near 
the ground are generally colored brown, while species 
found among tlie trees are either greenish or olive, as 
with so many of the vircoa, warblers, etc., or gray, the 
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constant in their color and I know of no species which 
is marked with general variable anticryptic colors. The 
snowy owl (Xyctea nycieu), would come nearer answering 
the requirements than any other species, but the change 
in this species is dependent more upon age than sea- 
son, and it would accordingly not apply. Of (d) special 
anticryptic colors, the belted kingfisher (Ceryle nlcyon), 
is a partial example, and the only one with which I am 
familiar. The colors of this bird are such that they 
blend, not with the environment of the bird particularly, 
but with the water and sky as seen by the fish as its foe 
descends upon it from above. 

(11) PHeudoNfiiintic colors are seldom met with among 
birds — at least among North American species. Wallace 
has suggested that many of the plumes and appendages of 
birds may be used to frighten enemies, but I have been 
unable to detect any instances of their use for this pur- 
po:^e. Ordinarily, when an enemy threatens, a bird will 
seek safety in fiigbt, rather than try the doubtful experi- 
ment of frightening a foe by its formidable appear- 
ance. There are some cases of protective mimicry 
among birds, although I know of none among North 
American species. "A most extraordinary case," says 
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By far the largest number of useful markings are in- 
cluded under the head of (B) .Sbmatic Colors. As a 
general rule the ground color of a bird is the protective 
color while many of the detailed markings are for 
recognition. Warning colors {I. ApoBematic) are ap- 
parently almost as rare in the bird world as the false 
warning marks. Theonly genuine example with which 
I am acquainted is to be found among the water birds. 
It is the conspicuous white patch upon the head of the 
tufted puffin (Luiida cirrhuta) which is very prominent 
when the bird is upon its nest at the end of a burrow, 
serving as a warning for intruders to avoid the sharp 
and indeed dangerous beak which they are sure to 
encounter.* 

The (II) Episemutic colom however, are very con- 
spicuously represented among all classes of birds. These 
are what are commonly known as recognition marks. 
White, particularly in contrast to black, or some other 
dark shade, is most frequently used for this purpose. 
The markings of the wing and tail can doubtless be ex- 
plained in this way in nearly every instance. It is 
ui>on tliid class of markings that Wallace lays the greatest 
stress, as accounting for a large proportion of the 
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iiition marks by which individuals are enabled to 
mutually avoid one another, as, for instance, the dis- 
tinctions of species by characteristic marks, by which 
infertile crosses are prevented. These two classes may 
be termed respectively directive and discriminative 
recognition marks. A third class includes such marks 
as are of use in the intercourse of sexes, the care of 
young, or in the darkness oi holes or burrows. For 
these the term socialistic marks may be used. 

In the paper in Zoe cited above I found difHculty iu 
explaining these recognition marks in harmony with the 
survival of the fittest, for the individuals possessing 
tliese marks are not thereby benefited but rather 
benefit others. In the introduction to this paper (see 
•lafr p. 108), I have indicated the manner in which these 
might he explained through the necessity for the sur- 
vival of the family. 

Directive marks may be of three sorts: those which 
enable stragglers at a distance to regain the flock— espe- 
cially well illustrated by a flock of moving sandpipers, 
which as they wheel about now Dash into sight as a flut- 
tering mass of shining white and then disappear, like a 
Hash light which throws its rays now upon one point of 
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frequeutly exposed, and when it alights quickly the tail 
is frequently thrown forward as if the bird had lost its 
equilibrium for the instant, thus showing this patch of 
contrasted color. It is without doubt an instance of a 
recognition character which would be of great use aa a 
directive mark to birds living in the deuse underbrush. 

The white patch on the wing of the shiny-crested fly- 
catcher ( Pkainopepla niieTis) is concealed when the bird 
is at rest, but very conspicuous in contrast to the black 
of the body when the bird is in motion. The wing 
band of Townsend's solitaire (Myadestea townitendii) is 
concealed when the bird is at rest, but conspicuous in 
motion. In many species the white outer tail feathers 
are folded out of sight while the bird remains passive, 
but are noticeable the moment the bird starts to fly. 
Such, for instance, is the ease with Junco, Anthus, etc. 
The subterminal or terminal spots or bars on the tail are 
always more conspicuous when the bird is in motion 
than when at rest. 

The grouse, pigeons and hawks, present so many in- 
teresting modifications of recognition markings upon 
the tail that it may be worth while to consider them iu 
a little more detail. Iu the genus Dendragapus the tail 
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white-winged dove (Me[o])€Ua leucoplera) has the termi- 
nal fourth of the tail white, the basal portion of the 
feathers (except middle pair) being slaty. 

Among the hawks the tail is often the most character- 
istie mark of recognition at a distance. The marsh 
hawk (Circus hudsonicua) may always be distinguished 
at a distance by his white rump patch, and the black 
markings on the head of the sparrow-hawk (Falco gpar- 
reriua) serve to distinguish it, and yet both these spe- 
cies, and nearly all other hawks have some char- 
acteristic marks upon the tail. Thus the tail of the 
marsh hawk is tipped with white, with a broad blackish 
subtcrminal band and several narrower bands anterior 
to it. Accipitcr has the tail crossed by several bands of 
blackish and narrowly tipped with white. The tail of 
Parabuteo is black, with the base and tip white, while 
in many species of Buteo it is crossed by a subtermiual 
band of blackish and with a white tip. There are very 
many variations in the form of tail marking in the 
gentis Buteo, and these are doubtless discriminative 
murks which were originated soon after the different 
forms began to diverge. Among the red-tailed hawks 
(Buteo bormlh) the general color of the tail is a striking 
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J 3 No white tail pateli 
There iire many interesting questions opened by this 
Hiirvcy of the tail markings of the Caprimulgidtt', The 
initial markings were doubtless discriminative in nature 
coupled ill many instances with other marks such as 
tlic wing Imrs and tliroat patch, and were of use at the 
time when each of the present four genera was a species 
diverging from a common stock. As the species became 
more anil more distinct, and in some instances more 
vom]>letely isolated geograpliieally, these marks were no 
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well represented among mammals — the white face mark- 
ings and ringed tail of the raccoon (Procyon lotor) being 
an admirable example, but instances are not lacking 
among birds. Here, however, it is more difficult to 
distinguish them from other forms of. recognition marks, 
but future study with this end in view will undoubtedly 
disclose many examples. In the corner of my sleep- 
ing room, just opposite the foot of the bed, stands a 
mounted western great horned owl (Bubo virginutHUK 
suharcticus). On awakening one morning before dawn 
a white spot caught my eye which at first I was unable 
to account for. It soon occurred to me that it was the 
white throat patch of the owl, and such it proved to be, 
standing out with wonderful clearness as relieved by 
the dark plumage surrounding it. It is easy to see how 
valuable this mark would be to a family of owla in tlie 
prosecution of their domestic duties. The white throat 
patch of the night-hawks (Chordeilee) would be similarly 
useful. The conspicuous white markings on the eye- 
brows, chin and chest of the burrowing owl (Speotyto 
cunkulariii fiy/jogira) is an admirable instance of a 
socialistic mark which is useful in the darkness of the 
burrow. Many of the white markings about the heads of 
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lU-fup* iiiiiiiriil -fl»'iiii»n rjiii III- f<»t]il»li-'lii'<l a- n fartMr 
111 t!i«> <litT«-rf'iitiatii»ii iif «'iilMr.|i:ittcrii'*. it iiiti*>t In'sIhiuh 
tliat till' marking** arc nnt iM-rffitly mii-taiit . PptliuMy 
si«»wlii-ri- III llic sy«>t«'iii uf till- liiiij I- tliiii' «u<'li *>i-«>|i»' 
f««r iiHiivnltial variatii»ii a- in |iiLMiii'iit 'ii-trihutiDii. In 
til*' tir-t |ihi«i'. no Iwii f*atliii- ai«- •■\ir iiiark*il i-xai'tly 
2ilikt*. ( hi « •iinpariiiL' till' |iatt« rii i-\ t-ii itii tji*- i'i;;lit an«l 
l«-ft HMi;; <*t till* -.itiii I'iiil M'l'V iiiaik*'! npli\ i>liial ilitf- 
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«i;tT< riiii *-- wliii-li ai'i mil vi-t ••ally |iM-«i-nt liiit wliiili iln 
Xi*»\ aitiT tli«- i:iiiiial appi aiaiK-i*. xaiiatiiiii- nf a iinirf 
^tnkiii;; natiirt an n<>t imm ••iiniiiiii . I'lii- |iattiiii iiiav 
1* ni«»r«- **r !•— - -li.iii»I\ •!• hni •! «ir Mitiii««-lv tulnii-ii 

it b 

• \fn Ml liirtj- ••( til* -aiMt aijt . -• \ him! li»i ality A- a 
^-.Mii| I xaliipl*- of \aiMl.<>li Ml till ina! IvIiiL'* "1 tlii- tall. I 
l..i\i- li;:ini •! I ii* t lii> • 'iMr* t ^iii-f< ai III I- nf tlii- il>iwnv 
^ I|n • lv» r ■/*,..'. .f. . ^ ' :ii '. -ty {•.iN . ii<>i inal 

• lll'l .M * \U» !:•• .\ ■l.ll k ! \ ' IM' i • \ iliillt - I i'iali 1 tij- 

l-.'i» .\j.i:i.. il.' L'« '•' ii- • ■' •■ ■ - »' '■' |m1» 1 "1 'Liiki 1. 
•lilf« r« n« I "■ 'I Mj;- --i' !«.:ij .'i^ -'i:ki!ij \u -"iini 

«fH-i li - . .1- ! !,• !|ii-.|il '"A ! 1 1 ». >'■,,.• i"* '■/«•■», !••! I \ - 

»!ii|'i<' . •»! . ■ ■;. ' !.' ■•'!.•: :..i:.'i a -|.i ■ ii - :i..i \ i.i - ij ■ 

-!.ili? tlia! !l.' ..-!-• -. : ;•.:.■. :.i.!- •<. -I,'»\\ .ih". \\*\\ 
iiiarki •! ; i.«i ;.;•!: I '. i fS !• ■.■ • - 
I lia\ • \'\ :»■•-.• I'i 



I f 

1 . 



r« ' '•;.Miit I'lli :;. I- i - ■ 

• ..I*- , f'lf Il« I • 
U lit . I'M* • • •• 

• if till •!;!'. :. • : ■ 
ITI till . . i- • .• 

r.i-pi \M\* < ■■■ -i 

'Ml* -I art ' 

• Milt III-:- ■!.- .'•.'.' 1 



•i i : ■. » lit i)...' • -Ml \ • \ -if 

• ■.• :. -Vi:.' • - ifi'ii : • I- li 

. ' ' . ' I .:• I '•:■:.•--• \ ■ 

■. : • • i' .- '. • .• ■. i.;.i:»y 

■ :. ■- i: ►..:.. ■ : :.■ . .'1. 'i 

\ •■■:.■.!•:■.*.!. ■ ■ ! H ' I 

:: V-: .••.:.:% i •'■ ■• :.* '.i ..j 

. ■ : :.■■;••-■.; . -.-i .f 'l.i 



' : i'. 



" I 



212 CALIFORNIA ACADEMY OF SCIENCES. 

have any validity (see ante, pp. 99-102) they do not so 
much belong to the class of useful markiugs as to the 
division of beautiful colors. 

Darwin devotes a large portion of his work on the 
Descent of Man to a consideration of sexual selection in 
birds. He there tabulates the rules or classes of cases 
uuder which birds may be grouped according to the 
constancy or variability of the style of coloration with 
sex, age or season, this purpose being to show how 
heredity acts with regard to the transmission of sexual 
characters. His classification, which is an amplification 
of Cuvier's, is as follows: 

" I. When the adult male is more beautiful or con- 
spicuous than the adult female, the young of both sexes 
in their first plumage closely resemble the adult female, 
as with the common fowl and peacock; or, as occasion- 
ally occurs, they resemble her much more closely than 
they do the adult male. 

II. When the adult female is more conspicuous than 
the adult male, as sometimes, though rarely, occurs, the 
young of both sexes in their first plumage resemble the 
adult male. 

HI. When the adult male resembles the adult female, 
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Male tike female. 



il 



both sexes may 
Tary with the 



YonnR like adalt (IV). 

Yonug like eam« ancestral stage of the admit (III). 
f 3. YounK like wiater plnmag* 
I ot adult. 
4. Yonng differ fTom adalts at 
ttaj season, or iutennediate 
betveen snininer aad viater 
plumage of latter. 



Male tike female. 



Male ill breeding 
plnrDage differs 
from female. 



YonnR with peonlini' firat 
pin mage. 
Male aniike female j 6. Yonng like female in vin- 
both ptnmages \ ter. 
f Female more coDspicnonsl; colored — yonng lik« 
male (II). 

I 7. Yon ug like adnit leniale tl). 
YoDDg with peculiar first 
plumage (VII|. 
Male more conepic- ^- Young male more or les* like 
ily colored. adaltmaleiToangfemalelike 

adnlt female {VI). 
. Yonng male nnlike adnlt of 
either sei; yonng femal* lik* 
adnlt female (VIII). 

When th« plumage of the male and female is the 
same there is generally no variation with seasons, but 
among some forms, especially some of the water birds 
and waders, a bright plumage is assumed during the 
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2, where the adults are alike, but the young have a 
peculiar first plumage. The following is a list of North 
Aiiieriean species coming under this class: 



Merula migraioriit. 
My<ide/itf.8 tovnuendii. 
Helminthophila awainaoni. 
Htbmnthophila iitficapilta, 
Helmintftophila Virginia. 
Hetminikophila lucia. 
Dendroica nigrescena. 
Seiurus. 
Lanius. 
Anipelis. 

Petrockelidon l-unifronH. 

Among the species i 

specialization of color a 



Chelidon erytkrogaeter. 

Tachycineta. 

Ckondesti-s. 

Spizellu. 

Juaco. 

Amphiapiza. 

Peucaa. 

Pipilo. 

Tyrannu,. 

Melunerpes erylhrocephaluH. 

Midrinerpes torqualns. 
1 this list no little variety and 
nd markings is to bo met with. 
These are the forms in which the female has caught up 
with the male, which originally led in the evolution of 
color, or else species in which the colors of the two sexes 
evolve pari passu. It is difficult to decide in which class 
to place many of the above species, although where the 
colors are very elaborate and decorative, aa in the wax- 
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lif-r. itlpl to what i'Xtfiil tli«- ViiUiiL'. aiii'iii;^ fin--** -iMrir-* 
«iitTi-r frmii tin- ailiili. Aiiioti:^ a lar::<' iiiiimImt nf tli«'iii 
lli«- y*iiiii^ an- •p<itt4'«l it|- **tM'akf«| \\'li«-n tli«' ailiilt'^ 
liAM* iiii\ <li<-tiii<-(ivc mark or )>ati'li tlii« i<* t;riir|ji|lv 
Wiiiitiii^ ill till- yiiiitiL'. wliil** tlic riil.ir'* nf ihr iminatiir** 
l*ir«l arf ii|*l tf* In- |»al«-r ur iliillt-r than thit-^t- nf the adult 
A- «'Xaiii|i|i'« Iff -iiieiie- ill whii'h tin* viniii;: an* "iHitti'iI 
• •r -Iri-aked niav Im* mi-iilhiiu'ij ihc rMhin t M» mhi ,n'i*jr»i' 
ft»rt*9 ftt'tfn n*fi*»i t^ 'l'i»\vii-<-ii«|'«» **<tlitair<* f M 'f'i*t* '*tf ** fiittii. 
•'ii'/fiy. ualt-r wa'j-taiU iStiiim-) — -|M»tleil nn tin- hark 
mith rii*ty — waxwiiiL*- iAm|««li-j. Iark-tiii«*h / '7iiiii./r-/# * 

•«/f <i.iif/i'fi i»»^. « lilppmL' "I'^IM"^* • • ^I*I/»'lla I. .IlHliii. eti . A 

Ili-*|JIIH*«'- u hi-p (1h X'MMi;^ an- «-ii]iirft| oimilar l<> th«' 
«iiliil( l*Ml MitlpiMt tip ili-t MP f i\ f matkiii:^-> «it the latin 

til*' f«f|liiWlliL' lii'i^ i'« mi lit jiiln •! Till- ih«-tllUt r|ii\%||. 

|lj|(t ll tif tip \.l-ll\ llh- U.lflilir ' //./.,!•,*//«.. yi/i#/.i iHft- 

ftfiilJi,, !• -•>mi u h it \ .11 i.i)'!< 111 til* • \tt hi (if it » «l« \ fi 
if|tiiit'u(. hill I- u iiifiiij 111 till \'.Miij "i l"»th -••\i- aipl 
|in'-«-nl Ml f»r.i I'l'Mii » j« 'i I'i'iii- l.ii'v- \\ai)>!i-i //•' 
ffii ii/A>i^*/i 1/ f /■' f 111 - !•« • .<!• - 1 !jt I I'ow ii -pat t h . ll •■ !i« -t ■ 
nut |t.t!i h ••ll t ill I I'll]! w h:. !, :- .t!-.i \\ .miMIil' Ml t hi- \ oiMi j 
The hl.n k-lhl<i.i'< •! .Ml'. .\ .1 1 !•.• ! 1 1* ,. i , .i,, .1 ,, ../i • • 1— . 

I* iiiarki «l M it ii .1 !'. I' k t !. • . ,* :;, t 111 .iijiilt iii.ili w ir.i ii 

:. •' '•- •!• . > .|.< •] ::. t hi fi m.ili nwl 



I • 



TilJlX I'f iij.i\ :. ■* '•• '!• 

I* alu.i\ <• w .i!i* . .. . 

|ta(4 ll *'i t ht k . .' : 1 < I 

Voijii;: !'• ■ K ll 

I III' \ -lU!!/ '■' • :. 

h«'ii*i« <i \* ' ■ • I ; ■• • K- • »/ 

III* .1- ••( -hi '.ill... . : • 

till- a'luif 1 1.« '1. I ; k . ll . - ■ 



ii!:j -' ij* . 



I.I » ' 



I- . 



I hi • ! ■■l I,. 

I - \K . I n • : 1 1 .' : 1 1 ? h • 

•■••.. j'l* t« • I. ll. .'■ - I ? 'tin 

: ll T ill ! • •! 
'l' ' • I hi 

;.' - r.ii f"i ! h« \ •11:. J .Hill 

•.'ii WMiJ- .111' I I'llMJ' !•• Ml^' 



.iK« - j'l.l' • 



/ •■ 



* f 



218 CALIFORNIA ACADEMY OF SCIENCES. 

especially constant. In general, however, the brilliant 
crimson, dark blue and white colors of the adult are re- 
placed by mottled brownish and grayish hues in the 
young. In all the above instances the adult colors were 
probably first acquired by the male for recognition 
(Dendroica nigrescens), sexual beauty (Melanerpea erythro- 
cepkulus), or use in some other manner (Tyrannus). 
The following are cases where the plumage of the young 
is in general similar to the adult, but markedly paler or 
duller. Swainson's warbler ( Hdminthophiln Bvxiineoni) — 
young darker than adult, sooty-colored; shrikes (Lan- 
ins) — young with colors duller on breast and smoky 
brown on back, wavy markings on breast pronounced; 
cliff swallow ( Pelrochelidon lunifrona), and barn swallow 
(Chelidon Kvythrogiister) — young paler; white breasted 
swallow (Tackycineta bicolor) and violet-green swallow 
(T. thnlfMsina) — bright colors of back of adult replaced in 
the young by plain brown. 

Where there are seasonal differences in plumage it is 
decidedly difficult to make sharp distinctions of classes. 
Frequently the sexes differ very decidedly in their breed- 
ing dress, but only very slightly in winter, the male 
then assuming a plumage like that of the female. 
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that the adult male is red, the female yellowish, and the 
young dusky gray, but whether the yellow plumage of 
the male is simply a mark of immaturity or a seasonal 
difference, I have not been able to determine. 

{6.) The red-winged blackbirds (Agelaius) present 
some interesting features in the changes of plumage. 
Not only does the male differ from the female in summer, 
but both sexes also change in winter, and the plumage 
of the young resembles but is not identical with that 
of the female. 

The uniform black of the males is in winter broken 
up by rusty terminals to the feathers, while the brown 
and gray streaks of the female become duller in winter, 
and the white tinge on the lower parts less mapked. The 
changes in the red wing-patch are shown in Plate XII. 
The adult males in summer are colored with a patch of 
brilliant red or crimson. In winter it is yellowish much 
broken up with dusky and black mottlinga. The wing 
patch of the adult female Agelaius pkcvniceus and A. 
gubernator in summer plumage is a pule reddish (inge 
greatly interrupted with mottlings, while the wing patch 
of the summer female of A. tricolor is a dull crimson, 
mingled with bluish black mottlings. The last figure 
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Dendroica jKntylvanicit. Paaserina. 

Dendroica castaned. Spiza americana. 

Dendroica striata. Molothrus ater. 

Piranga ludoviciaiia. Pyroctphalua rtthineua. 

Piranga rubra. Spkyrapi-ciis variu8. 

SpinuB lavrencei. Mehinerpea carolinun. 

Pipilo eryOa-aphlhalmUH . Sialiu. 

This c]u8», like the preceding, is made up of brightly 
coiored species without exception. The colors are sexual 
ornaments, but in every instance have been partly 
acquired by the female, which thus stands in an inter- 
mediate position between the generalized plumage of 
the young and the specialized plumage of the adult, 
marking three stages of evolutionary progress. Thus 
the colors of the female western tanager (Piranga 
ludoviciana) lack the brilliancy and purity of the hues 
of the male, while the young, in their first plumage are 
streaked above and below. The summer tanager (P. 
rubra) is colored in a corresponding manner, as is also 
the scarlet tanajier (P. trifthromehtn). A specimen of 
this sj)ccies in the collection of the National Museum — 
a male in full plumage — is colored a deep yellow, with 
black wings, entirely different from the greenish yellow 
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age between the adult male and female. The general 
color is brown like the adult female instead of black 
like the male, but the cliaracteristic rose-colored patches 
of the adult male on the under wing coverts are fully 
developed in the young, and the patch of rose on the 
breast is present, but much interrupted. The young 
female is almost like the adult, but the yellow paler and 
colors less pronounced. This species exhibits four stages 
of evolutionary progress, and it is possible to trace the 
phylogeny of the adult male from the plain brown 
streaked bird with pale salmon-yellow under wing coverts 
(young female) to the more pronounced pattern of the 
adult, although still obscured by streaks, and with the 
yellow of the wing coverts more strongly developed 
(adult female), through the stage in which the yellow 
patch, by the action of sexual selection in intensifying 
the correlative color becomes changed into rose, and an 
irregular patch of the same is developed on the breast 
(young male), until finally the black, white and rose 
plumage, iu well defined patches, is assumed by the 
adult male. 

The last class (10) which, however, has already been 
encroached upon, includes those species in which the 
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a. very important one. In his "Organic Evolution " he 
discusses the changes caused by food, climate, and the 
direct action of the color of the eaviroument upon the 
nervous system. This latter influence, which is so im- 
portant a factor in the changes of color of the frog, for 
example, probably does not affect birds to any extent 
whatever, and need not be discussed here. Compara- 
tively few experiments have been attempted to deter- 
mine to what extent food may affect the colors of birds. 
With regard to the efftets of food upon color, Mr. Frank 
Beddard says:* " If the nature of animal colours is 
borne in mind, it seems impossible to doubt the modi- 
fying action of food; those that are due to structural 
peculiarities of the parts coloured (e. g. feathers of many 
birds) may be altered just as much as those that are 
caused by the deposition of pigment; for the 'struc- 
tural' colours depend largely upon pigment for their 
manifestation. 

The mere increase in the deposition of pigment 
may lead to an alteration of colour, oftenest perhaps in 
the direction of melanism; and there is evidence that 
various substances, when taken into the body, do influ- 
ence the amount of excreted matter. Where there is 
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colour is caused by a pigment termed capsicin, which 
can be separated from the pepper; and it might easily 
be supposed that the change from yellow to red in the 
feathers of the canary was simply caused by a trans- 
ference of the pigment * * * jjut Pf _ Sauermann 
has shown that it is not so. Yellow-coloured canaries 
were not in the very slightest degree affected by the pig- 
ment alone; but, curiously enough, parti-coloured birds 
did react, — the brown parts of the feathers becoming 
distinctly lighter in hue. It is a fatty substance 
(triolein) which appears to convey the pigment, and 
produce thus a changing of the colour from yellow to 
red; and further experiments were made with other 
birds, showing that it is not only canaries which are in- 
fluenced by their food in this way. Some white (owls, 
belonging to a special breed, showed traces of yellow 
among the feathers after feeding with cayenne; but iu 
this case there were not racial but individual differences 
in susceptibility, for all the specimens of the birds ex- 
perimented with did not react to the stimulus. 

A similar series of experiments was made with some 
other colours: it was found with carmine that the yellow 
colour was destroyed and the birds became white. This 
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•'X|N'riiii<*iital (lata, an* far ton romplrx «*vrn to In* >ur- 
iiiiimmI. 

Witli ri'L^ard tii tin* intlm-in-r df tmipi-raturf . inoiHtun* 
iiii«l niinli^lit. h«iw«'V( r. It i- N**'* «Iitti«'ult to arrive at 
fk«iiti«* i;«'iicral t-oni-in'*i«>n- Mr. Frank M. Cluipiiian. 1 
lM*llt*v«*. tir»t «lir<-( t«'<l my attcntiMii to «ini- of tin* m<i-*t 
ohvioii** aii<l imnii'iiiat* intlti«-iir«*« of 1 li«* fiivironm«*iit 
il|M»ti r«i|<>r In i-iilain -)mii«'<. a maik i- l«'ft upon fadi 
primary mi<Ii< at m j u Io it thi -upn i!ii|m»*ii| fi-atli<-r rti\ - 
t-ri*! it In tlo ijia'klt- ','!'. -. f/", , ta) li primary i* a 
<lHrk liritwn t-x* • pt ilo tip v\iiii)i i- not c ov«-r«-*I l>y tin* 

oViTlyilli: fi,itli»l. tl.:- p. lit l.tlH;; u'l"""y I'lat'k So 

<*xii<'tlv i« tilt lMiiMoi.it\ lit iiiM «I tliat tlo- r«>uni|ti| iti;;!* 
ttf till- tiM-rU :tiL' Itatloi 1-. I ii-arU mark**!. Tlp-it «an 

I*- iiii I :l'i» 'i"ul't lli.it tlij- markiii;: i- «lut t««tlir 

•lirt-it iiillni-it« t ..f till t ii\ M.Miiiit tit . aittl it -i t lu- iii»t 
impr«*l'alt|t- ili.i! -iiiihjlit !i i« i** • n llii- aL'«*nl. An .in- 
ali»;;tfii-, iliiiii jL .n a \^ .1*. '|'i:t« 'iitft i» ui . • iT» . t :- -Iimwii 
oil llii- H in J ft .1* !j. t - "! t lit t.lii. \,\\i\ ■ S^'tl ." lit |i aNti 
••ai li pr Ml 1.1 1 V • .w* • :•- :i;.p!t --•.••n up"n t lit ii- \t ft at lit-i , 
liiit tilt ' "If • .i!* •! I i! * .:i-*' i'l"t l-t .iij iImI-i t I- )>ii^li(i'r 
111 III-. I l.t • \ i- -• i • J. '.. :,,■:.!. i.f.'A ij .-!i 

It !• .1 ". i ! \ .J..|- r • 4!,' , .1 .1? t lit - i!j.. • .!i,t .1 \ t-ry 
«llflif uit :i. i"» r ? . '1. '. : ;i. . . n-! u li.i? ;- tli. i tft t t nf 
iiunli;;iit np-it p;«:iiit u! it ;..•. \\\ -.itui i\ }ia* Uni 
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argued that 3uiilight favor3 the deposition of pigment, 
and has heen instrumental in the production of the 
brilliant colors of tropical birds. Others, on the con- 
trary, maintain that the eSect of sunlight is to bleach 
the plumage, and that the pallor of desert forms has 
been thus induced. No one, so far as I know, has bad 
the temerity to advocate that both these apparently an- 
tagonistic views may be correct, and yet an impartial 
consideration of the matter seems to force us to this 
position. Mr. Beddard has discussed in a very fair and 
unprejudiced manner the influence of light upon pig- 
mentation .^ He has given a number of examples show- 
ing that light frequently does not produce more brilliant 
coloration, and that animals living in the darkness may 
lose their color from causes other than absence of light, 
but he has also adduced a number of cases in which the 
color was undeniably due more or less completely to 
light. Thus he says: " As a general rule, those insects 
whose pupiD are exposed are brighter in color than those 
insects whose pupa; are concealed, either in the ground 
or in u dense cocoon." He mentions the larva of a tiger 
beetle (Cicindeln cam)}entr!n), "which lives in a hole, from 
which its head and thorax alone protrude; and these ara 
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•j:5 1 



.•fur U'lii^ riiip»\i«l iiit<i tin- li'jlit. Tlif vtTv ^«'ii»ral 
;ili««*ii(-«' iif iiiltir 111 laNf-tluilliiiL! animal- i- it-ilf a 
\ t-rv *tr(iiiL: ar::mii« lit in iii\i*r **{ tin- iiitlinnrf <»f li«;lit 
III •!* \4|ii|iin;! |»i;:iii»iit. *• W hill \\i-i|i» lin«l.*' -ay> Hnl- 

• liir<i. in runinii'iitini; u|»*n tlit* ai^uint-nt tliai tlir lark 

• •f |»i;:niiiit in ia\i-«lwillin:: f«»riu- i- «lu«- -ini|»ly t<» tli«- 
i\t'i*\ fnr riilMT Imhil' • 'I'V iat««l . •■ i- a nnif«»r!ii :il»-«*nrf of 
{•i^nu-nt. uliirli i- lii;:l»ly *ni:L:r-li\« of a «linrt arlmn 

• •f ill** «-iivirtinnii-nt — an<i an «nvir<»nni« nt nltvinu-lv 

• 

• iitT«n-iit frtiin that ulii<-li lia- «'an'*i(l •>!' |h rinittctl t lif 
l*ri^li( ait<l Viiriiil <M|<iiaii«iii of ilti-p.-ra aiiiniaN." 

Mr. S. W. tiarnian puM i-li«'l m tli«* I'roriM-iJin^- nf ili»* 
Ani«-ri«'uti A--iMian'in f«»r tin- A<lvaii<'«iiifnt nf Srinu-r 
111 1*^77. ' a |»a|M r Mil X'aiiai '.••n in tlii* rnlnf:- <»f Animal**, 
in ulii«-|i III' a'i\i'< iiti«i a \ \*\\ wliiiii a|»|M'arr" in «lirf« ( 
<i|i|Hi«iti«»n til t li*- « \ i«l«iii t .ti'iiv f .i«i<iui'(-<l — vi/.. that tlit- 
|uiN- f-iiliir- "t .iiiiiii.i'> afi priMJii' « <l l*y tin* blt-ailiiii'/ 
jNiwi r " t\i It. li i.\ il.t « •iiifiioiii- Mt iiijini: pri-matir r^ - 
ill it !■ Ill «»f -an 'I- .III 'I -n-'u '. i-ii Tin- law «'f iIh* Mi acli- 
iii;: jMiui r of I • fl« • '• il ii j!it lif I «»ii-:i|i I * a- t li«- univ«-r-al 
I aii-i- i'f )Mi* ••! aIii:* < «•.>•! i! :<>ii .!• • 'xiiit iii;^ fi'l' tin* 
l'.ili»»r "f ■!• -• r i-'riii- aifi tli« \\1j.-» "i j-.iN- •■njor ••( ili** 

llllii* rp.ll t- ..f -.. !ii.ill\ .ilt.?...ll- lit -Jiji - l|l»- i\ l«|i|M !• 

.iU»M- a«|iini • «l w )i:« li -j'*- '-i ii»/.iti\ • ihi-xn-w I ihi •[ 

•Milv III < all .|V« I.' l":i •'• 'in A IjIN -lii llli i| «iMi| \liilit- 

;;riin -uallnu- -.n !..•!» !. i.* -'i*\i \*\\r* uliiti- l»iia-t- ;in'i 

! • i:j* in ?!»•• fill- 'ij.iii air fill 
'!•••« •! ■ : jlif . aiii| t III Ij-Ii I iM\\ 
:. ^- ! i.t -.iiiti- iif t III- -I a -liMf"' 
- ! .. 1" f r .;;lii .1- -n ? Ill 'li -i-rt . 
-' .n! Una* p'ti ! Ii.i' t l.i y Ii.im- 
•:.«.: |'r'i\ ••! I'la! j.iii'»»f i'l.i< k 
A^MiLii. ;• A . . '• ! i'.'i*:«.i: •!»•• ai'ii>iiii u 1- far m<iri' 
frii|iii lit .'. A ii •• • :. i:. • :.• s :» a-t — in f.ii t f It* < nlur ^i-ii- 



VI? -IH-Iiil lit .i! >. '. ' !.« 

.il"i\i iin\ Ki*!-!' :,• • "I : 
anil riiM n v^ !. .• :. •- t 
*lii r«- till fi :!• ' •• 'i '. /i.* 
anil \ I * -!i"-A :•■*'"• - 
an\ i<i« a i :»....•. ..-'.::. 



I, 



' \'i n. n '*■ •'•• 
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erally grows paler from the breast towards the tail — but 
the abdomen is more protected from the direct iuflueuce 
of reflected light thau the breast, because, es[>ecially 
during the middle of the day when the influence would 
be strongest, it would be protected by the bird's shadow. 
This is supposing that the bird is habitually upon the 
ground, but if it were habitually among the trees or 
bushes it would be protected by them. 

I would accordingly suggest the very opposite view of 
the white color of the under parts of animals. We have 
seen that color is a normal product of growth, which 
would at first be thrown out upon the integument in a 
perfectly indiscriminate manner. The influence of 
sunlight would, in the course of time, tend to attract 
the greater amount of pigment to that part of the body 
most exposed to the light. Thus there are many in- 
stances where two pigments have apparently combined 
upon the back, and perhaps the upper part of the breast, 
while only one, and that one not very intense, remained 
upon the belly, often fading into pure white on the 
under tail coverts. This state of affairs may be fre> 
quently found among the warblers, where the hack is a 
dark olivt.' grt-un, ami tin; breaal a light vtiliow. Platt-a 
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Kill linW. it liUlV Ih* it*kr(|, rail tlli** \ i«'U )»<• rrrnlirj 1«m| 

witli tin* uii<i«*iilit(Ml Mi'iii'liin;^ ctTi-rt nf -uiili;:lit u|miii 
«l«-M'rl foriii!*"' It -iM'in*. tn !•«• a iri'iniii! nil<- that <liv- 
IH'»» uj» w«*I1 a- li«*at i- iH<i'*-aiv to |piinlui-«- tin* |)all(»i . 
S«'a iiui-»t '•|M'rir.- ap* ^.'1111 rall\ <lai'kt'r tliati iiilaii«l f«»riii.*. 
•-\«*ii uiiioii^ *ui'li a:* tlif .-a\ aiiiia *pani»\\ ->( A iiiin«HlraiiiUr* ) 

»!ll<|| liv«' IllUtli nf tllf tillH- nil t!ii- -aiMN <>f t ll«* li«'a('|i. 

IIi»m-vi*r, it iiiav !•«• nanl that iipii-fiiif 111 tli«* air inraii'* 
iiitii li f<i(;^y Hiii| ('l«»ttfly wtatlu-i uIpii (hf <*iiuli^lil i- 
•>|p<»run-<I. whilf lirviM'^- im-ai)- that tin- -iiii i** i*<»ii!>taiitlv 
•liiiitii^. Oiir fart uliirli -lioiilil In* Imhih* ill iiiiinl i-* 

(liJil iIm* ll|oi»«t N«*a rnii?«t «'lilliatr t|«M'- Il<»t pr«»<Iurf liliilc 

lirilhuiii i-i»l<>r**. I>ut iatli« r tiarkt r and ilullfr Ini*"* tliun 
tllf tioriiial. riit- fart" oil-Ill t<i "liiiu that tli«* iiiaxiliiiiin 
«>f ••mili^hl aiitl iii«>i«tnii- tiiL'«'i Iter fiivnr- tin* 4l«'Vfli>|i- 
liiflit iif tilt' liio-t puii alpl iirilltalit 1 i>I«irat ii»li . **tiiill;:lit 
«llhtiil( iniii'*tiiii- lia- a ti-iii|«-iii-\ t«> liiii'ii aiHJ Mrarli. 
wliilf iiini-tnii witif.iit >iiiili;:lit |i|ihIiii«->. ijaikti ami 
duilf-r i-mImt- N«»i 111 « •! till'* l»i- |i.iHii iilaily iiitli«nll t»» 
tiii«|ir«laipl rill" ;iili ii-i lii .il aipj ilr\ Ih -- ••! t In- «li-ii t 
liil;^'lil Ui-11 IiaM- till- I'lniii.t;:* hi .1 -!ati- iHirtlt-rili;: i»li 
|iMtliii|ii^lt'al . •••<ll\itt^ .Lli'l p.in hlliL' ill* Natliil'* thai 
|»l;;iiit-|it itiiii'l lift uili )•• ij* |'«i-i(ii| 'j'lir hi a1 ait<l 

<lr\ll*-*» lll.l\ .l!-i> h.lM .11. MitllP li< I- lll"ill till -iMli *ll|i' 

• • • 

• ff till* f«-atht I It*! il. i« .1'. ;i./ :t lit .1 1 ••ii<lit mii aii:i!<>j>>ii- 
til thi- "u«i||i ' {•iiiiii.ij' .1* lii* I I'l-i ••! thi- )>l*>>lili;^ 
•<-a*<iii , u hi« h 1- :uM< ]i I' i!> ! I ii.^ k ui lit ••! \\«'iii .t|i- 

|i«-arjiiii f iif li.i !• i!l.«i- ■: •i'-ii; I-.m!" ni.ix ••tii u !••- 

Ii(»lltt-«i. < Ml >:.• ■''..' \ I. ...1 :.. .-'Ml al'tfii iiiijlil Will 
)iaV«' u <l:ii-i t 4 :. '' i' I. • ■ •:. ' i.* )-. j :..• iit • • ..- . li lu.ik iii;^ 

tllf III iJ.ir Ki t . «•! .' . . ' ' ' • 1 • •:-. 'i .: ."Il f.i. ••: .iM> !•> t hi* 

iiriMi«it i««ii "I :.•■:» ■..•».' 

A < ••iii|*i« :• •!. ! ' :•• !• ..i! i<>ij I • * '.\ • « Il I illuat«■ 
ull«l ( ••i>*: •!• i.i.t:.*;- .1 :• -^ 1 : • . . iiiiti.ii \ i* Uial k- ofi t h** 
^fip-r.il I r.ii' ;)■!•- ■! *:i» j* "^'i .i)'hi« .n 'i.-t 1 sl'iitinii i»f 
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animals, particularly with regard to tlie land birds of 
North America. 

UEOORAPHICAL DISTKIBUTION AS A FACTOR IN THE EVOLD- 
TION OP COLORS. 

Inasmuch as the geographical distribution of life 
bears such an important relation to the evolution of 
species, a knowledge of the past and present distribution 
of birds must throw some light upon the subject of the 
evolution of their colors. It will accordingly be neces- 
sary to briefly glance at the distribution of birds in 
North America, and to note the bearing of the question 
upon their colors. 

The land mass which now forms Europe and Asia was, 
according to Wallace, the original home of the primitive 
vertebrates, whence, at a slightly later period, they 
migrated to North America. Spreading southward over 
South America and Australia they were very early cut 
off from North America, and the fauna of Australia has 
never since intermingled with any other. At one or 
two successive later periods communication between 
North and South America was established, resulting in 
a very considerable intermingling of forms. The pres- 
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*j;;r» 



•i'tiili <iii tlx' SiiTfu N«>\a«la Motintain- irr«L:iilarlv into 
ifrth«*rii I^»w«*r <\ilif<»riiia. ufHin tli«' K(Mky Mniiniain-i 
irri-;;iilarlv iiiii» Ari/una aipl Nrw Mt-\iri» an*! in iiion* 
!<'il.t(f<l -iMii- iif tlii- .\lli»L'l»aiiy MiMiiifaiii- -ontli lo 
!• i4ii»--*i'«' aii«l Ni'Ttli (*anilina tin- I |i|i» r S«»ni»raii an*Ji 
lyiii;: 111 till- f-f ii!ir of t lit- flint MO'iii lit* IipIIii:: tlit* ( iri*at 
lia-iii n't:i<»u. »!»•■ M|»|»i r piaiiif aipl Mi^«»i**i|'|»i VjillfV 
•ii"tri« t. ami (•iii< Ihiil' t'otli rlif Ailaiitir aitfl I'acitic in 
r»-*tri«"t«*«l arra- !!»•• I.«>\\rr SniiMiaii ana. riiiu|iri»iii); 
till- -oiith Atlaiiiit an«l <ittlf Stjiti- ilit- ^ria1«'r part of 
M*-\ii'<i unci Liiut r < 'alifMrnia. iIm- Lnui-r < 'alifi»riiijin arfa, 

• •<-t u|iyin(; only tlo- t*apr if;:i«in: an<l th»' 'l'ri«|ii«-al an-a 
f\t4-n«Iin^ froni ('<-Mtral AniiTita north al<tn*^' Inith < (»a.**tH 

• >f Mrxico, anil thr *«>uiliiin «-\ti-«*tiiity i*{ Klt>ri<la. ant) 
ini-lu«iin^ till* \V<'«i ln<|]«- |Mtuf-«n iIh- H«»r«*al and 
Sttuoran ana- <-\f<ipU a transit ion i« ji<>n in uliirh tin* 
lif«- J* ty|»i(*ai n« itlif r of tio- noithi in U"!* -Miitlirrn ana, 
t'Mi ratlii'T a iimiIi- **i !•■-* • •iiiipli t« initi min^lin^ «»f ijn* 

t H It 

rio l^iTil- ••! till Iliir»;il ;iit .1 ai» *sinilar !•• lli«- I'tnN 

«»f tli«- n*>rtlifrn ral.tai«rii rt^M'-h. I mmiil' prailirally 

i<l4-nti<-iil in tin- • i!« imi|H.l.ir /**u*-. an*! |trM;jri*-ivtly <li-- 
tiiH'i •iiiiitliuar«l Tilt !• •**i!if t«i lie jittl*- <|iin)>t that 
ihf hjnU **i till- ii'-rtlii in i^i^M-in ari-. f«ir th»* nn»-.i pitrt. 
th«* «|i--i •■nihfit- iif r|i« «irijnial I.iipI hir«l- •»f ihi- »li-- 
lrs*t. K*jM< i.ilU I* thi- il.i • a-i- with -U'h I'lrm- a- an* 
typii-al <if th« I»'»i«.il ai« .1 Tlo- I'M'I- iif tip ><in«ir.in 
•ir«ii. H Iiili- ••! 1 jin.t!l\ •!♦-•• nili'l t:-»!!i tli« -.iin* ^tiii-k, 
pr«-*<*iit fiiriii- wh:«i» h.r.* i-i 'Im !;\ •••ini 1i««mi tii«- \i'<i. 
Irtipn al rt';:i'»i» -:n'i ?!.• 'ii'ijiit -I -Ip ;« • i^'i It j- 
|»«»-«lhli . iii'h t .] 'ji.i' *li' ; j'j" 1 aii'l 1"\M ! **"n"raii .iri-Ji"* 
rf|»n'M-nt !«•• -• ]• it.iN- :u'. i-.it- Jr-'ni Mm -"MiIi TIji* 
tro|»i«*al fauna "i \>i*}i \rii*i!.i :-. in all |-i •i'ahility . 
4 oniparatn* Iv -)*alwiii/ .i <'!; :«itn( f«a*M:« 

Wttllat «* fnriii"}i* - Ut* :<>!i"Minj li»t '^f l»<'rtal ;;i'ii(-rn 
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of birds "which have as much right to be considered 
typically Nearctic as Pal^arctic."* 



1. 


KeBQluB. 


B. Corvus, 


16. 


Eu$piia, 


2. 


CeHhio, 


10. Ampeli'. 


17. 


PUrtropka, 


3. 


Sitta. 


11. Loiifl. 


18. 


Tetro. 


4. 


Parus, 


12. Piuicola. 


10. 




5. 


Lophophanea, 


13. Liuota, 


•20. 


yyclala. 


6. 


lADiaB, 


14. PaXMretla. 


21. 


ArcKibitUo, 


7. 


Periaoreuii, 


15. LfurottkU. 


22. 




8. 


Pic*, 









Mr. Wallace's list of typical Nearctic genera of land 
birds consists chiefly of Boreal forma. This is to be ac- 
counted for by the fact that the Boreal area contains the 
most primitive Neotropical birds and consequently the 
most typical genera. The list is as follows: 



Oroscnpteii, 


17. 




33. 


Empidiat. 


Harpocbynchus. 


18. 


Xaathooephaln*. 


34. 


Sphyrapicus, 


Biol in. 


19. 


Scolecophagoa. 


35. 


Hylatomns. 


Chamiwa. 


20. 


Pipilo, 


36. 


Tioohilus, 


Cat herpes. 


21. 


Jiinco, 


37. 


Atthis. 


Salpinctes. 


22. 




38. 


Eotopiatea. 


PHBltriparus, 


2.1. 


Spiztlla, 


30. 


CentroceicQit. 


Auriparus. 


24. 


Pa»seronlu8. 


40. 




Gymnokilta, 


25. 


Poujceteii, 


41. 


Cupidonia. 


PicicorvuH, 


26. 


AuimodramaH, 




Ortyi, 


Muiotilta. 


27. 




42. 


Oreortyi, 


OpoTorui". 


28. 


Pyrrhuloiia, 


43. 


Lophortyx, 
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I« tiTiii uii<l Svlvtiiiia ( M vi«MliiM*t<***) iiuik** tin* northern 
w«mm1* aiul -wamp-* j^mv with tln-ir piirt i>riil<»r4'(I attin% 
miiili* l>rtifIroira, wliirh -^liotilil liav<* Inmmi iiirludcil in 
tli«* li*l. i* *lill in«»n- varii*«| auil ri"i|il«*ii«I<'Mt in it-* ^In-r*-; 
tit »ay iiutliiii;: <*f tlif TpH-liiliil.t- ur tli<' )M*autifiil part- 
ri«li:€*-» tif llir wr-l — OriMirtyx. ralli|M*|ila, and tin- H'-t. 
Th«- Trorliilida* inav Im- rXflndfd fnmi tlii- \'\>\ iit^ un- 

• |ti«'*tionai»ly «if Nri.tro|ii«al nri^in. I«*avin;; i»nly Iwn «ir 
thrtT <if tlir \iarhlfr** in thr li**t i»f rrallv )>nlliant I'ohiml 
-|i«*rif*i ri'|»r4*>«*ntativf nf tin* Nrarrtir if^ion. Fiirlln*r- 
tii(»rf. it i» n«»tift'a)il«* (hat with th<* rxr4*|iti(»n nf (h<* 
(•luckMrd* and huniinin;;-hir«N. irridr^n-nt or ni4*talli(* 
(••lor* an* aluK^t wantin;^. 

It thti<« iNTiini*'** a|i|»arfnt that thiTt* is <*oni<* ^t*n«Tal 
i-i*iin«*r(ion U'twri-n th«- Lrro^raphiral di>tril>ntii»n an*! 
ndtir i»f l»ird«*. Th** -|miii-- f.Mind in tin* arrtir?* an*, for 
tli«* ni<i<»t part.uhit** 111 i-'iior. tli«i-.i* whit-h tak«* th«*ir 
origin in tlii* n<>rth ti-nipfr.itf /out- an- to a hirp* 4*\t«*nt 
|ihiinly ('o|«ir«-d. uhil** tht- hrilliaiit '*|M'4*i4*>« havr a|>|»ar- 
4*ntlv ni-arlv alu :i\ • urii^inati-il in lh«- tiopir-. In th4> 
iftlMivi' li-t- «if N« .ii< ii«' 'jt-ii. i.i .lUiitlit r f;p t I-' noti«'4*alih', 
\ 1/ Th*- hir::»- nnml-* i "t l»ird- lu.iiktd with •"tr»*ak'». 
Siii-li. fi»r •■\iiiupl« . ,ir»- II.ii |M.f h\ III hii^. ('i-rtliia. Miiio- 
(ilta. I*a--«*r»ll.i. I^M" -i-t ii !• . \I« l.«-|ii/a. Atuiiiodranin'-. 
I'lMiM •■ti-*, i't' K».i-'t!i- li.i\«- Im-i-ii ;^i\i|i ft»r <iih-it|»r. 
Mi;: till-* -tvl*- «>f •••)••!. ti i'>ii ii)'ii«' |inniiti\4* tliaii .inv 

• •thi-r. A--«Miiihj '111- t.. i.. till. . M I- aruri'iu- «ir< uin- 
•laiii •- lh.it ihi ".'I* -! -V- k "f I'ud" -li'Mild Im- tli«- h-a-l 

• |"'*ial»/»'d in Mf :t « ■•l"i* I hi- '\>*» - n'»t -••♦■in -•! -nr» 
|«ri*lii;;. h«»H« ,•: a li« n w 'tn-id*! th*- di-.id\antaji«- 
illidtT nhi'h i:i*\ .'i.i.< 1;. ••I .t- '••lii|i.iiid with tin ir 
•<iutlit-rn .liln- « ':.- •! *\i» jii.iii-l h.i- !•* •n an iii- 
uii«|n4'h*n- < .i!ii.i*< lit* • >!'i "i \\if '^\.i' \.\\ I ••nod in 

|»urti< til.ir inn-i l..i.< in. id* f i %• ry *< ar< • .tnd • itniiN*- 

(ilion \''t\ k>*ii, -•• 'ili.it .lil ih* •ni-ri^v *»{ tht- hird na** 
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directed to making a living and maintaining the species, 
without any great regard to progress ip respect to beauty. 
Looking at it broadly, the genial climate and abundance 
of food in the tropics has afforded a vast amount of sur- 
plus energy to be expended, or favored katabolism, while 
the cold climate and comparative scarcity of food in the 
north has demanded a constant effort to accumulate 
enough energy to preserve the vitality of the species, 
so an anabolic state of life has prevailed. 

The birds of the tropics are, as Wallace has shown, by 
no means universally brilliantly colored.* Indeed, he 
questions if the proportion of brightly colored species 
is very much greater than in more temperate regions. 
This is due to the fact that bird life is so much more 
profuse in these regions and there are accordingly ao 
many more brightly colored species here than in other 
parts of the earth, that we are accustomed to think 
of them all as being of variegated plumage. Notice the 
enormous family of DendrocolaptidEe in South America, 
however, in which no bright tints are developed. Still, 
granting all this, the fact remains, that the greatest 
variety and brilliancy of color occurs in the tropics while 
forms characteristic of the north are seldom brightly 
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h:n*«Mi hikI rt'il an' tin- |ir«*viiiliiiL: tiiit« of tin* N«Mitro|»i(-iil 
ri*^i«>n M't'iitrul iukI Sinith Aiin'rifa), y(*ll«iw aiitl rn] nf 
lilt* Iiuliuii. Au-*trali:i i** to In* t|i«tiMLMii«'lii<l fr<iiii tli*- 
rt-«t by iIm* ^ri*at alMiiiilan<'c «if lila«'k aikiiii:iN. " 

Mr. Ii«*iMaril aiM- " A <lu-rr -iriiiinv «if iiiiinv «if 

m m 

till' uIm»\4* iii**taiH'i*-' aipl lyf •»! Ih-I'-' wliji-ii ««t'fiii tu inilifali- 

•••lll«* roiilirftlMlk lirlWi-rll Imi iility ainl riiliMir. will |ip>iia- 

My '•ln»w that ullit-r *-a!i-«*r« arr jirnliaMy r«-»jMiii-»ii»|i« f. ii 
till* Tiiliiiir <haii;^i"*.'* II«', |p»wi-Vf r. i:iv«"^ a iiiiiuiM*r ••( 
••xuiii|ilr<* 111 H'liii'li tli«-ri* a|)|ii'ar"> tu Im- -miui* ilrliintr 
rrlutiiiit lK-l\i<-fii a JiM'ality anil a parth-tilar cdlnr. TIm- 
iiii*«l n'liiurkal*!** iii«*taiii-i* i^ that nf a fi»r«'*t in MMithi*rii 
lirttfil, wh«Tr •• I>r. Srit/. futiipl a |»iTf«'«tly (-ir('Uiii-<Ti)M(i 
r*^ii»ii ill wiiii'h th«' lu-'trt'* wtp' aliii<»<«t nitin'Iv hliii-. a 
fi-w iiiili*^ iiwav frmii ilii* liM-altlv th<- in*««*ri<« Wfr«- if<l. 

■ 

Vfllow^Hiitv i-iiliir iiul Muf. i'lit Ml till- parlii'uhir Itiralitx 

■ ■ • ■ 

i»liii* wa^ r*«i rharii<'li'M-ti«- a tint. (Iiat <iul **i t\Viiil\ 
tMitti*rtli<"« i*'ii ui'if i-iitiri-lv lijiii' aiiil ih«* ri'iiiaiiitii:: i« u 
piirtially Miif ' An'ilh*-! rfiiiai ka)»l»' tii-laii<-i- wiiii-li hi- 
rii«ir*l« i« lli.il 'tf .1 liii;if-rtiy foiiipl in Snuih Anp-in-a. 
«'h;«-h I" alni«i-( nh iitii al lit i 'ilni w itli .tn t-ntir<-lv ili^tin*! 
Kiirii|N*aii fiirin . Troifi t ini* niini:<-i\ i- tn tiii«« i-a-**- pi* - 
«-lt|tiiMi hv th»- 1.1' t lii.i! tlif *\\.i jt-io'ia ha\i- ahvav- Imi-ii 
r«-«tri«*t«'«l {** thi- liii.ililn* in \ilinh tln-y ar*- at |»i*— •nt 
f«iiiii<i In • ••iniio 111 :n J ••n tlii-. Mr I{f'M.ii<l -Jix - 
' ■ \Vt' -•••■ h«-r*- .1 p.ti ! n m!.ii *v|" rt« MiiinL: m i*-^M«in- 
H nli-jy oi-parati <1. w!i:t|i i:i.i\ l»i- ifa-MiiaMy -upii""*'! !•• 
>N' iiii«< to ^iniiliii • n*. :i 'iitii' Sit.il • ••ii'liti'in-' ' W ht th« i 
• ir ii«»t tlil«« «;i-y f \|i].i:,.i' :-.'i :- -Mt!:« •■lit !•■ ai • ••mit fni 
tht* |ih<*u<ini*-ii.t. ;i I'li.i!.'. ^'1' ni->it- !• iii.ki k.tiiit ta-* 
I'uli Im' a* hid* •-•1 u !i :• !i • • i ' 1 1 :i ; '. • .in:i>ti l<t «•• - iiiipi\ i-\ • 
plaiii<*<i 'l'h«- Mii il'.\ .i!». tf N lit h An*' I ;'.i>'". *<••"•♦ 
iii«f«/fi«i / !•• a \ti, •!:-! .:.'!..• ,-. iii.i:k<'i i:i<l \\\\\i i'* 
hri^lit yt'll'iu !•!■ i-* i !.;■ k 'li-iinin Mii-m* |iai' h 
•tr«-uki*(l tIanL- .in<l !•: m:. -'I'.iki-'l i'.pk. vx ;! h .i liaiK 
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double line down the top of the head. Equally well 
marked is the South American Sturaella dejilippii, in 
which the vellow is replaced by rose color. While at 
the National Mu3eum, Mr. Ridgway handed me a bird 
which at first glance was unhesitatingly pronounced a 
meadow lark, so exactly did its colors match those of 
our bird. An inspection of the bill and feet, however, 
showed that it was structurally entirely unlike Sturnella. 
It , was an African pipit ( Mucront/x crocewt). Still more 
remarkable is the fact that another African species 
( M'icronyx ameli(r,) is colored like the South American 
Sturnella.* 

Surely no one would be rash enough to attribute this 
remarkable correspondence of colors and markings to 
environmental influences! It would be better to say 
that it was purely accidental or else confess complete 
ignorance on the point. To attribute such instances as 
this purely to environmental influences is to forget that, 
as Dr. Schurmann has said, every modificatioD in an 
organism depends primarily upon the nature of the 
organism itself, which reacts upon its environment. 
Even if we granted, in this instance, that the environ- 
mental conditions in America which produced the two 
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tii«-ii |iriM]ti<'«' II ilivtTLii'iii'i* ill till' <-liariit'irr <if th«* Mil 
nii«l ffft of tlif iwii «|i«i'if-. witliMiit iiltfriii;^ th«*ir <-nlors. 
Iii«-oiii|ilf'ti> iiii'l iiii-ati<-faft<iry a- llii- «\|ilaiiati«»ii n-r- 
taiiilv i-*. it i- iiiiTi-lv iiitriiiliiri-il !•• ^Imw that it i<« not 
.ft)»««iliiti*iy iiiTi'--ary in a-*imit' -•• iiiijiiMliaMi* an liyjio. 
'iit—is u<i a <li'tinil«' (-•iiit|iiirati-i| <-«>lMrati4>ii Ih-Ih;^ |iaiiit(*(l 
•11. *•• to «|H*ak. l»y tin- «'Mvir«»iiiiii-iil . 

Mr. KiilifWiLV. Ill 1>7'!. •-all«'>l atli-iMi<>ii t<itli«' rrlutinii 
U-tu'f'i'ii mjiir ami ;^«-i>^ra|>liti-al ili-inlnit ion in North 
Atiu-riian hir^l'*.'' Ilr -houffl that i-f-rtaiii ^|HTii«*» hav- 
ni;* a wnlf ;;«*i»;^ra|ihi<'ai rani;!' \arif<l in <»ni* of two 
Hiiv*. fitht-r Ml a tin<lrn<'v ttiwariN iii«-lani*»iii '* which 
iiiav U> oithrr an iiti-rra-f in tin- intrn-itv of color «ir in 
thf i-xttMit, of tli«' hlack )>art^ **{ thi- |>liinui^«','* or in a 
ti'iiilrncy towar<i"> i:rcatfr hriLriitni--- nr ini-rca-*«- in tin* 
••\i«-nl HiyiM-rchr'»iiii-.nn. «if iini- "f tin- thn**' primary 
ciilof*. rnl. hhn-. 'tr vrllnw. Thi- l«ii«lcniv tMuaiiN 
nii-lani«ni an«l hy|M-ri-hr>>mt-m int rca-i--^ towar(N thi* 
tM|iiator aiifl tii\\ar<N fiit- raiilic t'na^t. l»nt with rnl thi- 
<i*litr in« ri-a-f- in niti-n-ity tti\\ai>l- iIh- tio|iii<« ami in 
.ini'iiint t<iwai<l< tin- I'.o itii-. Mr. iCi'L'uay call>« «— |M-cial 
jtt«-nliiin t<i t ht (litf*-!* lit r,iit.iif ih« Ai i/<«na ^oMtincli 
'S^»i M»«» y»*"/'/i'» .. ii" :llii-: i.iiiii;: till- |irini-i|ili' of a tcml- 
t-ncy tti\\ar«l nii-laiii-iii .1- tin- tni|iic'< art* a|i|iroa< ho*l. 
A** till;- 1- an iii-t.i!p-t- i.f Miiii^ual intrri'**t from th*- cuni- 
|i|fti'm-«** an<l unif<'ini:t\ m :lif link- I'f |>ni;;ri'»-iiin, I 
havi- ti;:urcil tliM 1 ..f :h. i.ii • - 1 riati- \11 ). 'Ihi- typical 
r*i« •• i»f th»' •!•• * !• - ' > /■- "'1 • •. 1- t III- iiin' iMiiijivin;^ thf 
n<>rth«*rn-in<<-? Iiiiiii ••[;!.• i.i]i^;t . iimmIi tn a)H>nt iatitnih* 
■|H Tin- ha< k 1- Ml '}«:- I-'iiii |'!.i:ii tilr»i ^'iti-n uitha 
i-a|i itf )'la«-k • -i.:.:!* 'i t.' ! !i* !<•]> if llo- hi a<l. .nol v\itli 
th«' w iii^'<* aiiil t.i.! itjiiN ^!"'\!ii-h. 'Mil* raci- -ha<i«-** 
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by insensible gradations into the one next south of it 
(S. psaltT^ arizonce), found in New Nexico, Arizona and 
northern Mexico in which the black on the head is 
somewhat extended, the shoulders have become black 
and mottlings of black have appeared in the back. Con- 
tinuing south through Mexico the amount of black on 
the back steadily increases, the rump patch being the 
last to relinquish the olive color; " the bird now is var. 
Mexicana, and continues with nearly the same char- 
acteristics south to Gosta Rica and Panama, from which 
latter countries we find specimens in which the black is 
often appreciably more intense and lustrous than in 
those from Mexico. These three forms all have white 
on the tail; but in specimens from New Granada, and 
occasionally in those from Panama, there is usually a 
total absence of white marks on the tail, oi else they are 
greatly reduced in size." Perhaps the most remarkable 
thing about this variation towards black, which bears 
such a direct and obvious relation to the changes in lat- 
itude, and hence of climate, is the fact that the female 
remains almost or quite the same through all the changes 
of the male. 

The following is a possible line of explanation of this 




{•ttuy with u tl(»rk of N. /tMnitrln, wliirh ha<l the hack 
alinii^t. if lint 4-iitircly. Mark. It is prohaliU* that thoso 
»*xrc*|iti«»iuil iiiAtaiM*<*H an* not *itra^^U>rs from thr south. 
for lh«* hinl irt jj^'iirrally a n-*i<h*nt whrn-vtT found, hut 
mtlier an unuHual uuinif«->tiiti«Mi of th** ni4*hini*iMi which 
iiorniallv onlv assorts it-r|f in a warnit-r rliniatc 

Mr. Ki«l^wuy aNo iii«*ntii»nM tho f<»Ilo\vin^ in*«tanros of 
int'hininni towar«l ihi* *«iuih: '* M»ii*9nhuH hinrt ncli, 
whirh. otarttn^ with a i:rayir«h hri»wn crown in tht> 
n«irth<*rn i*xani|ih*s (var. hn*rtnriif gradually assunion 
a hlttcker ami hhirkcr «-rt>wn, a*« wi* traf'«* it southward, 
fin^t through var. ni*jrunftilltif* ((.'o!«ta Kicaand rananni). 
and tinully ending in var. tntjricrjn (Kcttador). whidi 
ha!« the* rn»wn deep hlack. S^tifitrnl** ni*jr'n'nnM from 
C«ltf«»rnia and North«'rii Mi*xir«». ha«i thi- ^riH^ulll pun* 
white; Miradnr !«p<*<iiit«'n** have it rl«iu<h'd with dti-^ky. 
nhlU* in Co-ta Kpji ->p«*riin«'n!« (var. «/'/'/«///i'»/«;, it i-* 
«*nlir«'lv hhirki'*li. iinlv thi- iniiMl<uf th«* ahdouHMi Inmhu 
i»liit«-. • • • 'I'Ij,. ..,|,p. Iji^v a-* rt'^aril^ thr racitir 
pr'»vin«c «»f N««rth Aiii»i h a i* iiuid* ••vidiiii hy th<- wdl- 
kn(*Hii «a»«*^ iif /*»."• »i//.i*»#* \;ir. H*trif*tt, /'. juihtittum 
viir. N'l I /■•/»<• r# , SjJi '/I'iff " - t't/'ttf* var. r*f^»» i\ the N<»rlh- 
Wi'^l riMi*t f*irm- «»f /'•'/■•. f I ' tfti itui, /*. t*t*/ tt ,,,f*ttrtnf*, 
livUi I'l I '/I II !•» /I t/*. >. ..y .»*,!.. aiid nunifruU'* «»th«'i ■•inii- 

lurlv ttllr«'t«d -p«'« !• -.' 

Mr. Kidi:uav lui-nt ii»ii- \ -i nfh-ntr,! Injut^^.t \i\\*\ var. 
*i*i'it*nt»i/fnmf^, iiipl tii« «i;tfti« Jit ia«i"» «»f hn'fiti '/jH-* a** 
i-xmnph-o (if iiit*ii-iti« .ilitiii 111 vt-Ilnw toward lh«- tiiipi<*«. 
In ^ft*«>tiil\ pi- till \«..'<*.\ \i"\ oiiiv Itci-iiMif Mit«Mi'<iti<'d 
hut txt«*n<I« d M|»«it til* 'aK;!' **i tli«- Im-IIv )M.th m th«* 
ifturui ntni*T I [.i!i.i!t "f t}i« N|i--i--ippi \'all« \ and (itilf 
Sl«t«-i» and in M*\:«'». > i-' "i*t** y.»i«i//.f ^», /#../«*<.» and 
lltliH%utln>f.hJ-t >i.'.i*-i /!'•-.•/.- ,iri- illu**t rat i<»ii« of the 
liit«'n»iti« at iMti ..f \*ii>iu :ii t}ii- i'aritic pri«vin«f«. 

^**ir-i%n*il t» 'i/'/iiii'* and l'»r»n»'f'i 't*ft*fi tn'roliii* 
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much more intensely red toward Mexico and Central 
America. The houae finch (Carpodaeita mexicanus fron- 
talis) is an especially instructive instance with respect to 
the spreading and intensification of the red color. To- 
ward the south (C. mexicanus) the red becomes intense, 
but sharply restricted in extent. In the western United 
States it is less intense but more diffused, while upon 
Guadalupe Island (C, amplua) it is both more intense 
and more diffused, but the most deeply colored portion 
is restricted to the same areas as in 0. mexicanun. 

The transformations in the genus Sphyrapicus are of 
so much interest that I have figured the heads of the 
three forms, arranging them in a regular series of in- 
creasing red (Plate XV). It is to be observed that 
the series is a double one — from young to adult female, 
to adult male, increasing in redness, and from east to 
west the same. The upper map in Plate IX. indicates 
roughly the areas occupied by the three forms, A being 
the distribution of the S. variua group and B of S. ruber. 
In spite of the fact that these two forms are classed aa 
distinct species, there can be no doubt that they are 
climatic modifications of the same stock. The young of 
(t and S. vaHua nuchaliB are mottled brown, and 
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UfMiu till* H'liiti* tlinuit iumI ii|miii tin* Im'iliI. l»i*in;: in- 
rn-a^r*! I»V »»«'Xiial "tIimI inn !•» tin* ••lai:f in»u* ^h4l\vn l»v 
llu* uiliilt fi'iiuilr of >'. r.iriii^ in I'l'i'i'fiiiijjr |i|tnna^«* (ti;;. 
3). Thf* I'li'iiK'iit of rliiiiiitf i- iifxt liriiti;:ht in rtin- 
j»iru«ni*ly lo »iU|i|)l«*infiit tin* \v«irk i»f -«-x!i;iI -fliTii*»ii. 
Tin* liir«lf ill tlir KtH-kv MiMintain •li-iriri havt- tin- ml 
ruii'iidrrnMv fxtrinlfil. Tliu- li;:. l •»lpiw- tin* friiialf 

of >*. r.iriM* mii'hnlit^ ill whjrli tllf ivt\ ha** -jinwul \rT\ 

rfiii«ifhTiil>ly. On <-fiiii|>ariii;; t li<* hriTfiin^ |»Iitiiiu^«« of 
the ailult iiiaN-** (»f tllf two ran-* (tiu"^- '» aiitl r»), it will 
Ih* fniiiiil that aviirrf>«|Miiiiliii;; <litT«'ri'iirf in t)i«* amount 
of ri*«l cxtft** in thnn aNo. Tlir climax i- n-aclMMl in 
tllf ruritir (*oa**t f«trm. in whii-li th<* r«*(l lia- iH-conn* 
almotit ronipli'ti* u|miii tlir IhmiI uihI l>r<*a-1. 

A*> un in-taiirr of an inri-fa-«' in Miic from nortli 
to •f»iitii, Mr. l{i«i:^\v:iy iil*-- tli«- I'lih- jay- of tin* jji-nu- 
Cyuuoritta. Tli*- nioijijiration- iif tin- ;:fnn'' in North 
Ami*ri«-a an- -•• in!«ri-'tin;; a- ri'j:ar«N tin- relation of 
rojor to ^i-tt;:r.i|»lii«al ili-triliuti-.n. that lln-y mu-t In* 
€'on*i<h*ri-«l m *'»m*- 'hiail 'I'h*- lowt r ma|i on I'latc X. 
i« a i-tinvi'iilioiial i*'|>tt -• ni.tt I'lii <if th« iin-a** ocrupinl 
l»y tin* •litlfnnt f«irni- --f thi ::im»ij'. Thrn* iin* hut two 

• |MTir», i* . ri'f't*" ( A I .iH'i '■ -f»n*ri (H). orrilpyiii;; H*- 

p|M*«-tivi-ly th*- ia-li rn aii«I w«-lrrn half of thf North 
Anit'rK'un niniinint. <'<>tiiiii^ from thi- >ani«'-tork. tin* 
f*a*t«Tii hir«l «-arly ilivi I-»|.ii| « •»ii«.|iiiu<iii** whitf rf»-o;jiii. 
tpiii mark** on iIm win;: aiiij tail. whi«-h an* hukin;: in 
9\ mfeHrfi in all :i- fMiin- It ii-niaini*>l v«rv li«tiiiii;;«-- 
n«**»ii'* throiijipiiit ;i- lanj'-. -•nlv \arvin;; -liL'hilv in 
Flornhi, wlo-ri tit« whiN .-n iK*- winj- an*! t.ul i* n*- 
(Iiii'imI. iir>i)M)>:-. I'V iliri < I I Imijitit inlliit n* *•. In th<- 
wrf*ii-rn |»r«ivni'»-' .'./'... > a^ \.ir laM* a- '* • • ff-'^i 
in thf I'a-t 1- • "i.-t.in' In ? !»• I.i -! pla« • . ! !n if aP- two 

g«*li<*rnl ftirm-, "Ji ':|''. ;:jj ili» fi ji'-n u|-'ii ih*- I'aii- 

fic ^*oU"l, aii'l t|i>- •iiji* I t:.f I;.!' ky Mountain- -•uili into 
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Central America. This latter form is distinguished by 
the presence of a white spot ahove the eye, which is 
wanting in the coast races. It is difficult to understand 
how climate could have produced this marking, and it 
seems more proper to regard it as a discriminative char- 
acter. Toward the north the ranges of the two forms 
come together, and specimens from this region are in- 
termediate in character. The farther we get away from 
this neutral ground the more distinctly marked do the 
characters become, showing the part isolation must play 
in the matter. Toward the south the white spot becomes 
successively larger and more distinct, until it reaches 
its maximum at the southern limit of the species. It is 
a remarkable fact that this bird is increasing the extent 
of white in the very region in which Spinus psultria is 
growing melanistic. Furthermore, the eastern represent- 
ative of the genus, C. frontalis, has the amount of white 
reduced toward the south, as would be expected. It 
seems inconsistent to maintain that the increase in the 
white spot of 0. ste.Utri toward the south can be due to 
the same climatic influence which generally tends to in- 
tensify the plumage, and I think some other explana- 
tion must be sought. From the map it will be seen that 
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ii^-^iiiiit* II i'iiiii|i|<*t«-ly l»lii<* |»liiiiiair<'. Tlii« may !>«• at*- 
i-i»uiitr(l for l*y **ii)i|i<isiii^ that tin* rainy ii<irtli\v«*Ht ronst 
r«*);ioii wa** tli«* mi^iiial liniii«> nf tlif <i|»(M'ic«. Tli<* |»i^- 
iiitiit would xUvw Ik* «lark(*iH*(l. I»ul a^ tin* **p<Tii'H >|ir4'a«l 
tuwani X\iv south tin* t«*iii|«iirv Wiiuld !»«• imt towanN 
(lurk II «**>?• ^o much a?* iiitfn*iiti('ati<in and purity, \vhi<*li 
wiiuld n*Hult in a ('«>m|il<-t«* intniT^r l»lu«* pluma^i* at tin* 
(»outlii*rn limit of its ran^r. Thi* ditTrn-nt-r^i in color 
>N*tw«*i'n the vari<>u!4 form?* nuiv !••' tahulatnl nr^ follnu>: 

■••fry r *'k*t.t it-*'* /••!. A y 
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Mr .1 A. Allt M li:i* ilrauM partii-ul^r atl«-nt inn t«» tlo- 
rilatiiiu )H-t\iitii I liiiiatf and ;;• ••;^'ra|diii'.il rai-«--. Ixit h a<« 

T«i till I i:tii .iti'<ii< Ml lh<' I ill. f*-t^ .Mill t.iil. and ««f 

• •»l*ir.' Hi* (all- :iit( iitiiMi i<i till Mm it .i*i- in th** int«-n- 
*My iif i.ijiir !■• thf -i.iiihw.ird .mil al-» tn ih«« " in«r«-a-«* 
Ml thi- «-\t»-nt "i •luoks Ml litai-k iiiarkin;j-> at tin* i'\|ii-n"i* 
"f th«* in!tr\t nin;^ li^rJiti r «-r whitt- MUt ^. nr rouvt-i-ily . 
th«- r«-(lut'tiiin in -i/i- ••( v\ |iit<* -jimI- mid hai-." IIi- ili.iu <* 
.iit4*ntiitn t)* till* «-\tii 111*' jialior id di--* rt fornix a** «i»n- 
tr.i-ti-d utth tht -aiiit -|.ii it- m a inni-t iltin.it*-. an*! 
•.i\- •• Till- « m;!ii iili Hi •■ i.f Iri^-li? an'l i-aN t lut-. u It h 
th«- r»lati\»- hiiiiii'h'\ "i Vm 1 '.i'..m-. i- iiitainlv *u;j« 
^j»-»ll\i- if n'»t •!• iji-'ii-* 1 .1* 1'. •■ ij !ln' irlati-.ii iif raU-»* 
and ••!?• • t l^iwi i ji !li. -• !«.• pin iii>iiii|ia. -iii' »■ thi- -alio' 

• .f ii.-.i ■. •* . I • •*'.■ I ; . :\2 :■'» 
Itiii M ., I 1 / . ; I :-"• *.'i: 
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rule is traceable over large portions, at least, of the Old 
World." 

One of the very best illustrations of the influence of 
climate upon color is illustrated in Plate XIII.- The song 
sparrow (Melospiza fasciala) is a resident of all the tem- 
perate portions of the North American continent. The 
plate shows the general color effect of the back of each 
of the various forms into which it divides in the various 
portions of its range. In the Eastern States the color is 
normal, being neither excessively dark nor light. In the 
arid regions of the great plains and Rocky Mountains it is 
pale (M. faaciata montana), while in the Colorado desert 
region of Arizona it is very small, and the colors pecu- 
liarly light fit/, faaciata fallax). Coming to the Pacific 
Coast, the darkest forms are found, M. fanciata samiteliti 
and heermanni in California, the dark rusty form M. 
fasciata guttata in Oregon and Washington, and the 
darkest of all, M. fasciata rufina, along the northwest 
coast of British America. It will be noted that these 
various races coincide perfectly with the regions of 
greatest and least rainfall, the palesi forms being found 
on the hot arid deserts and the darkest in the region of 
most constant rains. It may be thought a singular con- 
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in tli4* Aleutian I^laUfU a ili-tiiict ^|M•^i<••* of >on;:- 
!»|Mirrow ^.1/. *i /!# /•♦*»/ i?. !ii!iimI. wliirh i* hirirrr ami ^rayi-r 
than ttiiv of tin* ntli«-r-. Mr. iCifl<'\iav think- that if 
iuj&t4*riul rouhl h«' had fmin tht- iiitcrx tiiin^' (li-^trirt it 
woiihl |»r«»vo to iiitfr}:ra<lt' with J/, fi-i /•*/#* rffimi, hut 
ifthcth«'r lhi?» Im- -oiir ii««t. it i- )•« rfi-rily t* viih-nt that th«' 
fMrtii in a c*i»iit|»arativ<'ly n*rfiil i»tf-'«h«int fniiii th<* ^aiiii- 
••t4M'k an lli«' <*lhi'r?«. On riiiu|»anMi: th<' «*\tri'iii<* furiu- 
(if thi** H|M*ric<i it lo flitljt'iilt to hrltt-Nc thrill ^«> rh>M*ly 
rfhiti-il, Vfl ovrrv ••tairt- «if iiiti'i'L'radatioii lirtwiM'U thnii 

rail In* »h«)Wtl. 

till l'hit(«H IX t«i XII. iiirlti^ivr, t have rc|»r<v**«'Ut(Ml in 
a <*<iiiv«*ntiiMial nianin-r th«* <li**trihiitii*n of a nuinlM-r of 
ftiriii*. whii'h an* **{ inti n-^t a- -h«»\vin^' thfrffrrl of «mi- 
Yiri>unirntal intlui'n«-i-« A- a ^I'lural rule, a <'hi<>i*ly 
rrJat^Ml ^rou|*. n'-hh-nt ovt-r ih»- N«»rth American I'on- 
ttii«*nl. «livi«i«"< into t\\«« •»|mmi*--.. ami thm ?*iih(Iivi<ic* 
into •»cv<*nil rait-.. Mi S«f|M»hiii. in hi«» " ( M-o^raj»hi«al 
lM«trihutif»ii iif ih*- < haraiji inl.f." niaki-** thi- i^ohition 
iiii'iilfiit to thf ^n'^'-^ixr u'hi< lal t|iiH-li- an ini|H»rtant 
fattiir in th** <'*>tal'I]-hiiH-nt nf 'ji mrir. «|i«M'ilir an<l 
varn-tal rhiiraMii- Thf fa< t that in a nnnilN*r iif in- 
•laiH'f* tw«t l«»li r.il«l\ 'ii'lin«t -jmiii- nf thr -aiin- y:«'nu- 
art; fotin<l ti|"*n thi" i->>iiiiii' iit . <in«- !«• th«' ra**t an«l th«- 
othf-r to th«' ui-t lit tlit- IC'M kv MiiiinlaMi'', Wtiuld -•« in 
1*1 iir^in* that th«- ;;• i*ii- w.i- "n;:inally «»ii«- hi»nio;^»»-n»ini- 
• |H'i !«•- Tinnd :ii (h* :i>iMhiin |>.irl of th«' «-<»nlin«-nt. 
\fthnh ua« pii-ln d -'Hi*!. )i\ ih*- mva-iMii I'f thf n-*-, and 
ki'pt apart i'\ .iii .• • > .>;< :-'ll<*\\ in^' -<iiilh alon;j ' hf hl;:h«'-t 
inountatn i.i:>^'> • ! ti.> • >MMnint rhi- luav )••■ ttii- 
••Xphih.it P>u 'I !.'.• *\ ' .j.i.;i- iif ( '\ .tliiM-itta and •»( 
I'lpil**. f"i ;n-i.i:.' • I '.« « • -N i n « 'lUii! ry i* inm li iiion- 
dlM-r-itit <1 Ml '••] ^-:i;:.' .ind • Iiinati than thf t-a-l«rii. 
•o it I- I'Mt 1. itiii.i. V, i! ;h* wi— tfrn -j.fiif- wimiIiI In-- 

( «»lnf lu'idih* d iiit'i ;.. I' 1.1* I • than thf fa*t<rii. 
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The screech owl (Megnscops asio) ia a form of especial 
interest, from the fact that it is intermediate between 
such groups as the song-sparrows (Melospiza) and horned 
larks (Otocoris), in which there is but one species in the 
east and west, and such as the blue jays (Cyanocitta) in 
which the Hocky Mountains divide the group into two 
species. In the Megascope asio group there is but the one 
species, but east of the Kocky Mountains it is dichro- 
matic, and west of them monochromatic. If, either 
from the action of natural selection or from some con- 
stitutional weakness, the gray phase should die out in 
the east, it is obvious what very different species would 
be fouud ou the two sides of the mountains. The fol- 
lowing table, based on Ridgway's Manual, shows the in- 
fluence climate has had on the different forms. It ia to 
be used in connection with Plate X. 

1. M. fuio, nonnal. 

2. fioTidanux, darker, markings more ntiiii- 
■roDB and extended. 

.1. mm^eaUii, darker than 1, li^ht mottliuge 
i^oarser and more coDspicnoua. 
1. Irkhoi-fin, ncnrlj jiure odk ^my aod blaok. 

lower partii nnmeroDD 
S. tifniUrfi niOBlly griiyish bro*n, marks 
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Iatt<-r aro brown. In th«* liittrr <*[H'rir-«, ni(»r<M>vcr, tin* 
mini! <'ovi*rt!*, ?*<-iipiilar'« iin«I Imk-Ic itn* ?*trcakril with wliiu* 
Hhich !!« wanting in tin- f«»rnHT. In >\*\iv «•( thc^c con- 
-tant s|H*riti(* «li'*(inrtions, rcrtiiin rliiiiairtrr*^ viiry frtmi 
i»ni* !»jHTif?i III thr otlitT in an unl'nik^'n -urrf?»>ii»n. 
Thii!* riiiti' VIII >linw*» tli«* uutrr tail ffatlnTs of tlin'o 
f<»rni!«, ttn<I tin* unifurniity of thr n-«ln('tion in tin* 
wliiti* from tlt«* 4'a**ti-rn ?<|Mri<» through the two varic- 
tn-* of ilu* wc>«t4*rn i?* vrrv noii*-i*aM«*. Thi?* n*«Iuriion 
in wliit<* i*« nio^t |ironounr('(I fin thr northwest roa'«t un«l 
)-• iin<loiilitf*filv (lu(* to titf dircft a«'tion (»f tin* <*nviron- 
nii-nt. In^in^ [>arall«*lf(i t«i a certain cxti^nt l*y tin* Flori«la 

rur«- f I*, rr^fthn*j»hfff tint 111 nlhuif. Ki'f(*n*n<'4* to tin* 

l*i«r«T map on Tlatr IX will **liow how tin* two •^|MTi4*>« 
wfH* tir«ih»hlv niark««i <»tT l>v thr KiM-kv Mountain \vv 

• a[*. *o that till* whitr otrfak** on the )*a<'k of tin* w«*«it«Tn 

• |H*rift may In* iIu** -<»lfly tn th<* inthn'iHT** of j^ni^riiphi- 

• ill i«*filation aipl iIm* iiplir«-<t i-tTi-<-t'< «>f a «litT«'r«-ni «*n- 
\ triinni4-iit . Thtv uniiM )m> nf u-«- a^ n-co'^nition inark* 
.111*1 «•• In- i-ih iiiir.i;:* «i )>y initur.il -• li> t Mtii . 

TIm- illtfi ri lit I!l«t- III till- tV\i. -pirlr* llJiVf lirt'll IIIihI. 

iti»-«l prilP i|>aliy I'V « liiuatif iiillut iii i-. /'. nft* uhttut 

• ff •/(« M- ( U 'Ji i.f thi iii«:it I'l.nii- !•• Jiii: thf fi»riii with 
till* niaxMiiiiiii of wliM* i.i.ii kill J-. /*. iM/»i »'/'#/i'". .."fif. 

"n^fj l^tlli.l*. MIJ til* uh:t»- ni.llkllliJ- lllU«'lt !♦ -tip till. 
.tll<l /*. ..!«/. •»/'»/■# • ;.. .... ( li ..f fill- Xirpt It \\ f-I <'ii;i-«t 

r»-;^li»n with tli»- \!..'« !i..il klliL.'" l;l« kill;; ••! IllU' h !••- 

-irj*'tii|. Til* l.i' : -li.i* »}.• \|*\n.iu f«»niiiif thi- ;^'iiiu- 
I- -•• Iijjhi •••!"ii'i .- ii"' • i-\ ♦ ■ ixpLiiii Thi- I'll- 

liiHMi;: h\]"'!i.t-.- r.i.i". 'i.i-^ -■:;.• li;;l.t U|'i|i M. h«»W 
t'M-r. Ih* T; J'..' - '.w ^f .1 :.'•: ' !i« I j\ ^* in- prolsiMx v\ ith 
U** »lilt« «•!» *!*• ' .• K. iiii -:::i|.!v uilli tii« \\|i;!i r*i'iij- 
niti«iii iii.ir k- .1- •!.' '.;■•: *:.• ! i.l I Ip ^ uiii ii««uihMi 
••lUlh i'\ 'lp .' • ;:i' ' : ■\ • -i;-!!:*!-. ••!!• !•• tip- ••*i*l. thf 

otlit r f" t li* wt ** "\ *!f iC'x k\ M<iiiiit.iiii<* Ih"**!' on 
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the western side developed into a now race, the dryness 
of the climate encouraging the production of white 
markings. Later this new species (P. m.aculatii8 arctusne), 
spread to the south and west. Toward the west it be- 
came successively darker as it approached the moist 
coast district, or if there was free intercrossing for a time 
the coast birds would mingle with the interior race tend- 
ing to make it darker. In the interior of Mexico, how- 
ever, the birds probably inhabit a dry arid region and 
have consequently not become conspicuously darker than 
the form from which they were descended. 

In the species so far considered there has been a tol- 
erably uniform east and west isolation, but in many in- 
stances the segregation is far more complex, there being 
an east and west isolation of species and a north and 
south isolation of varieties, or, conversely, a north and 
south isolation of species and an east and west of varie- 
ties. Both these forms are illustrated in the genus 
Dryobates as shown in Plate XI. The different races of 
the Z>. viltosua group all belong to the same species but 
the forms east of the Rocky Mountains have the wing 
coverts and tertials conspicuously spotted with white, 
these marks being largely or wholly lacking in the west- 
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whii'h (lifTiT** ill liaviut: tlir lures whiti* iiiHtoad of 
Mack— tilt* rf*«ult «»f i<*i>lati«»ii. TIk* (N'Utral Aiiit*ritaii 
fMriii, /'. viliuHUH jiirtlinii, i- rliarartrri/.<'(I l>v thr r»iiiokv 
l»r<iwii viAitT of tin* uihKt |»art«* wliirh n*|»la(-rs tin* whit*- 
••r i:r»y «if iIk» iinrtlimi nir«-. Thi- i- prolmlily a rli- 
iiiati<* iiitlm*iu*4* riirrc<^|Min(iiii^ tu tli«* trnpinil t<*ii(h'iK*y 
i«twapU iiiclaiii^iii in <»tli(-r **|>i'cic*>. 

The lower map «»f Plate XII ^ho\v*i the «liwtril>utioii (»f 
ihe liarrt*«l iiif*iiilH*r** nf the i:eini«» I)rv<iliat«*?*^tlie ** latU 
<ler Imelcrt.*' Tlo-y are all apparently fi>rni» of Son(»ran 
••ri^in. «livi(lin^ into three -peei«*r* aiwl a iinnilK*r of 
ruei-n. The<li**iineti<in?*. Inith •*peritie and raeial. it would 
M*eni. are due t«i i*«ulati«in rather than tu aiiv diriM-t «*n- 
viriMiiiicntal inllu«*ne(*. The forms thu^ far eonsi(h*r<'d 
have ii«*«*n sueh a- display tritliiii; varietal or ;*p<*eili(* 
di-tinetionrt whieh are du<* uhully ^r in lar^e iii«*a?*uri* 
to their geographical di**trihutii»n — •illor \n iUv direei 
iiitlueiM'e (if th«* eiivir«*nmint <ir t<> the indirect influence 
'•f euviniiimriii to;;ilhi'r w ilh ••ci;rc;^Nition. There an* 
cfrtain cl«»-«-ly rclaiid -p«-cii— nr \ariitic?., m|| the other 
hand, « ho«.i' ran;:^— jir«- to a ^rcjit«r or Ic-- d«*^ree co- 
incident, or ovtrhip. Si»iiiitinH-. a* uith Antimttli'*i,,tu^ 
*rii</(f I' /o fi«f • ^/'/''/i/f and 'if-fiiJitttf* it i<* ^implv in tin* 
winter di^trihtitii'ii that th«y aii- to;;rth*r. hut in a 
iiumU-r of 4 a-i— It !• ih»- i-recdinu ran^e which < i»- 

incidc**. If tip- f'-riu- ail- l«»hl.il»ly dl**tinct -pccir* It IH 

not impo»-ihh* til at t h«-y h.r. < )ii-<ii «litrcrcntiat«*d thp*u^h 
i;«-«*;;raphi<*al *< ji* ;;.il;'«ii .md .ifti iward* conie to;:«-!hcr, 
hut w h« n the r.tii- ait u..; \«iv «>ttoii;jlv marki-d. or 
•H'cupy a lar;:t t»:i;!'.:\ in «<i)iiiii«»n ihi«» h\pothc-.|- will 
hardlv In- ii -at :-{.i« *•■! •. ..n- TIo f«i|l'iuin;; i- a li-t 

i»f -ucli -p. I It - .iifi ..iri»!;«- uhnh"i<upy territory in 
roiiiiiion 

' 'h«fr*i* i/r • ' I / '/i #• I'' n " - A* ■■ * 71 iind ' '. ffx^.a^^m. 
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Dryobates Hcalaris and D. atricldandi. 

Dryobales scalaria bairdi and D. arizonce. 

Dryobatea villoaiiB leucomelas and D. pubeacena. 

Dryobates villoaua karriaii and D. pvheacena gairdnerii. 

Tyrannua vertkaiia and T. vociftra-na. 

Aphelocoma aumichraati and A. sieberii. 

Agelaiua gubernator, A. phceniceus and A. tricolor. 

Carpodacus purpureus califomicus and C. caasini. 

Calcariua lapponicua and C. pictua. 

Zonotrickia leucophrys and Z. leucophrya gambeli. 

Spizella pallida and S, breivcri. 

Junco canicepa and J, cinereus doraalia. 

Junco cani-cepa and J. anneclena. 

Amphispiza bilineata, A. belli and A. belli nevadenaia. 

Peucaa mexicana and P. casaini. 

Pusserclla iliaca unalaschcenais and P. tVioca raegarhy- 
ncha. 

Pipilo ftiscus meaoleucua and P. aberti. 

Meg<u(copajiammeolua,M. of-io maccallii and M. trichopaia. 

Tkryothorua ludoviciaiiua and T. bewickii. 

Plate XII shows the distribution of two of these over- 
lapping groups. The diSereut races of the great-horned 
owl (Bubo vivfjiniunus) follow the usual lines of climatic 




iiortluTii foriiifi an* luirnMl and tlu* M»iitli«*rii >tri|>i.Ml. y«*t 
III Uitli tho?*<* iii'«taii<'4*<^ ^<M)^ra|ilii«'nl di'^triiiutioii inur-t 
have ha«l a part in tlii* (litT<'r«*ntiati<>n. 

TIh- lowrr nui|i <in IMati* XII '^hou> the (Ii«^tril>utii»n of 
ih«* <htTiTrnt fnrni?* of the ni;:htlia\vk MMmrdfilc**). The 
t-a*t4*rn variotv fxtrn*!?* nnrth\Vf?»i to tin* Paritit* L'oa-^t. a- 
!• iIm» ra?n» with a ninn)M*r of <'ji-t4*rn -jmm'H"*. TIm* \vi»-t- 
• rn ra4-i* i?i, a?* wouM In* rx|i('<*t4'il, |ial«*r, and tin* Florida 
und (*ul»a hiril darkf*r^I>oth dti«* to direct 4*nvironnif*ntal 
iiifliicnri*. Tin* difl«*rfn <•«'•» l»rtw«*fii f\ » ir'/*/u**iHi#«and tin* 
-i»iitlu*rn f*|MTi*'j» (U) /'. trj-f-HtiM, may Im* du«' to rliniatir 
intiiirnrc' <*iitir(dy. tin- tiv<*rla|>|»nt^ of tin* ranp*?* iN'in^ 
•*iilHi«*4|iii*nt: l»ut it piM'tn- nt<*r«* prtduilil** that tlu* rhar- 
m*i4-ri%lir win^ niarkiii;!'* of tin?* lattiT *'|MTU*r. an* di-- 
i nuiinativc mark;- d<>\<'lo|»fd to dir*tin«.;ui*-h twodivi*r^in^ 
fiirni* orrii|iyin^ tin* -aim- di-tri<t. 

Th<* difTi*r«'nrr lH*t\\i-<*n the hairv and downv wond- 
M'ck^'r ^ri»uj«"» ' l>r»t**^**9t* •> ' *//"*"•• and If . /tuhmi * /<« y rah not , 
It Would ••^'I'ni, havr iM-m <a»i**-tll.y i;«-o<^raphi(*al i-olation. 
To d«-ti*rniin«* po»itivi|y uhnh ••! thi* oth«-r form- of i-nl- 
atii*n a** tahuhitf-d hv (iiilti k ha- )h-( n oiM-rativ«* in anv 
particular in-tani-c i*. in (hi- pn'-ciii -lati- iif our kiiowU 
f#Ij:i«, im|Mi«»-ilth- Thf ri 'l-u in;;»'d l»hiik hird- ( Atrclain- i 
alTor<I anoth«'r ;n-tan«i- ••( * i'»-«ly r«*hiti*d ••pnii-" wliith 
d«* iiiftouc th«-ir ditf* t«-ntiitt i<'ii to < limatii- nr ^i'oi,'i;tphi« ai 
inllut*nc4*« . .1. y./i'* II I. • •'-. .1 .•/"'.« /■ll•/^•l and .1 . ^im ••^••r. all 
<Mi ur in i'alifor ma. thi- tu" l.»tt<r -pt« !••- iH'in;^ » ••nlmcil 
to thr I'ai itif < '••a-t . I'i.iN X 1 \' -Imu- tlic prin« ipal mark 
of distinction Utw*!:. t!i«-> rhi«-i -ptti*-- in tlit- adult 
mail*. Th«-c d:tT« r* ii< • * .ti< haidlv -triklii;: t ii.iu;:h t<i 
In* of ;:ri-at u-« a- d >• r iiii :n.tt ; \ •• maik*. partn ularlv 

(■("(wriMi .!. f'fif .md .! 'f*f>^ t'lt'if-'i . and w»iuld 

«M*etii to Im- ih*' (• -';i! "f -•111*- fi*im of i-«<l.ii)ou. rath«*i 
than of *i-lc« liMii. Ill !h»- I .i-«- of th«* km;: hir«l^. 7*yr'i»i- 
11114 »rrfi««i/i- and T r'nin*, tin* dilfcrciu'c^ app«'ar t*» 
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be iD general climatic, the southern form bejng darker 
than the northern, but the ranges of the two species 
overlap. The distinct white edge to the outer tail feather 
is an excellent example of a discriminative mark for 
distinguishing the two very similar races. 

In the preceding discussion forms have been consi- 
dered which are on the very threshold of divergence — 
speciea which are either still forming or barely formed. 
It is seen that in a large number of instances the cause 
of the first divergence has been the direct action of the 
environment. In some cases, however, it was impossible 
to see how the environment could have produced the 
change, and in these instances the new character was 
ascribed to spatial segregation, or some other form of 
geographical isolation. In still other species the geo- 
graphical environment seems to have little or nothing 
to do with the variation, since the diverging forms oc- 
cupy the same territory. Here the factor of sexual isola- 
tion and discriminative marks may be called into play, 
or some other mode of segregation too intricate to be 
unraveled may be at the bottom of it. 

Before taking leave of this branch of our inquiry, one 
interesting case of direct enviromontal influence must 
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Having now rcMiHiih^riMl nil the factors, which Hccin to 
h«v« an influence u|h)U the involution of the colorn of 
North Aniericun l»ir<l!«, a hrief application of these prin- 
i'i|ileii to the various faniili«*» and genera must next )>e 
mttenipted. 

ORDER (lALLIN.K. TIIK (JALLINA(lX)rs 

IlIKDS. 

FAMILY TETRAONID.K. Thk (Jium sk, Partridoka 

The colors of the North American representatives of 
thin family are in general prott*<*tive in their nature, al- 
though sexual characters an* present in certain genera, 
while some form <»f rec4»^nitinn nuirking is almost aU 
wavH found. Black and white are found in every genus, 
while tirown and gray an* the prin<'ipal col«>rs of the 
};roup. Red and yellow in an impure form, as reddish 
hfown and ochracctm**, «H*cur in nearly all genera, and 
I'lut* ill comhinatioii with hlack or v:niy in two (»f tli<*m. 
There are no ^jenera in which l»ri^'hi color** occur. 

(fKM'S Col.IMS. TUK BolJwniTK?*. 

(M)* Adiilt male m«»n* c4»ii-pi«uou?»ly colore<l than 
female; young with |H<uliar tir-^t plunta):e. 

(*(dor*^— Black, white, l.rown, rufou'*, nchraceoii**. 

The ccdorf* are in titf main pr<»t«'ctive. the Mack and 
white marking'* of tin* li«ad Im-ih^' characteristic of the 
grtMip, and prohaMy direitn*' recognition marks. They 
may very prol»al»ly !••• f«»r •••xiial recognition aUo, the 
co|orv> <»f th«* feiiiaN Uin;: inu' li le-« distinctly indicuted, 
the Mack Imih;^' rt pljii •«! I'V I'town, aii<l the white l>y 

huff. 

Several foriii*. iii«'-tl v ra< «* . the tolor«» tlue largelv if not 
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exclusively to the direct influence of the environment, 
and varying characteristically from the dark races of 
Florida and Mexico (C. virginianiia fioridanua and C. 
grayaoni), to the pale desert form of aouthern Arizona 
fC. ridgwayi). 

Genus Oeeoetyx. Mountain Partbidoes. 

(2) Adult male like female; young like some ances- 
tral stage of the adult. 

Colors — Black, white, gray, plumbeous, chestnut, 
ochraceous. 

The varied and beautiful markings of this bird were 
doubtless acquired by the male flrst, by sexual selection 
(Epigamic) aud afterwards transferred to the female. 
They may also have been of use as recognition marks. 
This is particularly the case with the distinct buffy or 
ochraceous stripe on the inner web of the tertials, which 
is characteristic not only of this genus but also of Calli- 
pepla. The young are much spotted, representing an 
ancestral stage of plumage which may still be protective, 
blending with the lights and shadows of the forest. 

Two races, darker in the Coast Range, lighter in the 
Sierra Nevada Mountains, from climatic influence. 
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rolorn of the iiialr of tlii.s form Ikmu^ t»t*xuiil. Young 
pruttTiively colored. 

ftEsrs Cyutonyx. Masskna Pahtkiih«k. 

(7) Adult inuU* more roiis|»i<*uou^ly rolored tiiuii 

ffmalc; youii); nimilar to adult fcmali*. )»ut colors duller. 

Colons — lilark, Whit**, brown, rufou>. hutl, plumiN'- 

OU!«. 

The cMilors of the fennih* are |»n)t«'rtive, of the niaU- 
for recognition. The Mexican form;*. /'. tn-rUatuH and i\ 
mlbfi, in which the Hank?* of the ntale are roHiM^ctively 
rif h che!*tnut varied with hlack and plunilMMtus, and 
" |duniU*oui*, harred and ^I>otte<I witli chestnut/' in dia- 
tinrtion from i\ mtnitrzuimt ^ which \\w^ nt> chestnut on 
thf flunks, are prohahly thus nuirked for sexual reco^ni* 
tion, in distinguishing the three ra<'es. The pattern of 
niarkin|;s on the head of the male is one of the mo*«t 
unusual and «'<»mplex amont; Ni»rth American hirds, and 
may verv prolmhlv huvi- (tri*^inated at the time when 
<*yrtonyx tir^t ••iparatid from (*allipepla. It wa^ «|uite 
likelv a reroLMiitmn murk ex<lii**ivilv at tir^^t, hut nuiv 
have afterwards |n«-ii acifiituiitcd and moililifd hv 
M*xual ••ehMtiMii from tin- iiM-rt' Ji!tra«-tivene*j» of si»me. 
thin^ od«l atid ^rot«— <|ii«', ii« Wi-i<*mann ha** **u^^«'-ted in 
commenting' "U tallle*»* iat«. <S«r *l#^^, pp. *h;-«i7.) 

<fKNr- I>F.M»K A<. \I\- TlU <ii:o| ^K. 

(2) .Mai«' ditfrttu^' «<nly -li;:htly fr>*m female, y•>un^ 
with a {N'cuhar tii«i |>1miii.i;:i- 

<*olorfi — Uhn k, \\lii:« . •ia'ii -;;r.i\ prfdoimnatin;:-— *»oiiit* 
hro»ni**h. l»utT\ . • t« 

An appart-iit ti ii*!* ii< \ iMUard- mt'latii->ni hy uay of 
rrofts harnn^'- i- pfi -• !it in ilii- j'T'iiip lC«-tirin^ in Hi 
haliitii, till* ^'f iii:« h.i- |.i.«l'iil'ly had Uitji- iif«d f<»r pro- 
U*ction. and )i*i" ;ii p.ft iini<-- hud fi-u enniin-- an nhown 
by itfi ** "ttiliditv or ittditT* ri ih^ to the pre-fuce of mun,'* 
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and the ease with which it may be killed (see Coues' Key, 
p. 578). Natural selection has consequently had com- 
paratively little to do with modifying its colors, except 
in supplying the recognition marks of the tail (see ante, 
page 204). Nor has sexual selection had a very import- 
ant part in modifying the colors, for although the colors 
of the male are somewhat darker and more sharply cut 
than in the female, this may be the simple result of 
katabolism. The colored comb over the eye is, however, 
unquestionably the result of sexual selection. The cross 
barrings, however, were probably originally protective 
in their nature, harmonizing with the lights in the forest 
or the bark of trees, but they are fast becoming obliter- 
ated by the increase in black. This increase would 
naturally be most marked on the back where the greatest 
amount of light falls. Young, brown, spotted — protect- 
ively marked. The different races are geographically 
iiiolated, and have become distinguished by discrimiua- 
tive marks on the tail. 

Genus Bonaba. Rupfed Grouse. 

(2) Adult mate like female; young like some ances- 
tral stage of adult. 

Pr..V)LiULIL^.'nlnf.... i.r 
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PrfVftilinj^ <M>Ior^, l»liu*k. whito. ^h«*^tl^lt. l>r(>wn. 

The rfMiiarkaMr adaptation.** of this sprcifw to a sum* 
nitf*r rihI winter <*nvironin<Mit, brown at the former and 
pure »'liit<*at the hitter ^ea?«on, an* too nniversally kiwiwn 
to need mention. The wint«'r phiina^e. however, may 
not tieexeluitiv<*ly intend<d f*»r proteeiion. \Vhit«» feath- 
er« are mueh denser and warmer than eol(»red ones. and. 
moreover, it i*« <laimed i>v >ome, that the intense eohl 
hull R <lirert efTert in ran<.in^ the feathers to turn white. 
Nfvertheh*ns there ran he no douht that |»n>tection in 
one of tlie eliief if not the exrhir^ivi* ohjcrt of tiie witite 
plumR^e. The different rare?*, and even speeies, have 
l»e<-ome modified hy j;eoj»raphiral isuhition. A. riif>f*friM 
i« tlie fttoek form inhai»itinL: Antie Ameriea in ^«*neral. 
L. rii/i^«fri*t rfiiihiii-'ltl, i«« found only in (fre<*nland. 
northern I^ihrador. ete.; A. rtif»*Mtri>* «»/«*//*/ i-^ restrirted 
to the island of Tnahi^^ka. in the Ah*utian ehain. and 
A. m^i^Mirim uU* ii-i-* to th«* i<*land of .\tkha in tlie same 
gpiup. whilf A. "*hf*i i*. eoiiIiiH-d to Newfoundland. 
A. Irtn-ttru- i- found upon tli«* Alpin** stnnmit** of tin* 
HiM'kv Mountain*, wht-rr it uNo i«* «-tr«*<-tuaIlv is«>Iated. 
for the hir<ls are re-id» iit wh«r«vtr fotmd. Little ditler- 
riireit have thu« ori'jiMat«d uhnh are of no particular 
titilitv. and mav n<>T )h* du«' «\f-n to tli«* aetion of the 
environmiMit. hut •imply to •jro;;raphi<'al i-olation. 

(2) Malelikf f«iiial«'. y«»uii;j Ilk** -omi* an<*e-tral -•tane 
<if the adult 

Prevailing <i.l..r-. l'i««wn. du*ky. huff, whit*- 
The r«i|iir* in lliJ- i:« uu* ar«- almost ••ntin-ly proiiTtive, 
llie hrow n -tiipi Um«i\\ iIh « \ ♦• U'lii^ tin* only ri*eiiuni- 
tioii mark Ih** lulT- .uid iijlhitahli- -a« k* "n -id*** of 
neek of mal*> a!»- ih* "nlx -• x-ial < harartt-r*. tin- former 
llAVint; l*<*«-n nnp«rftiti\ mlotiiid l*y iIk* ft'inah* The 
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colore of the young would seem to indicate that the 
ancestral form was much more diveraifiecl in its mark- 
ings. The plumage of the young is much spotted with 
black and white on a ground of light brown, and with 
a medium stripe of black on the head and patches of 
dusky on the ear coverts. Three species, formed by 
geographical isolation. 

Genus Pediocgtes. Sharp-tailed Grouse. 

(3) Male like female; young like some ancestral stage 
of the adult. 

Prevailing colors, black, white, brown, gray. 

Colors protective, the round white spots on the wings 
for recognition. The sexual characters are in a very 
undeveloped state, there being no very obvious differ- 
ence in the colors of the sexes. The young are much 
spotted, but also barred with black and streaked with 
white. 

Genus Centrocbrcus. Sage Grouse. 
(7) Male differing slightly from female, young like 
female but with markings less sharply defined. 

Prevailing colors, black, white, gray, buffy, brown. 

Is .HfTR-ult iu miy whcUi.T the ■■alor.s of llu^ bir.] 




KVOM'TION OF TIIK <'Ol.OUS OF IUU1»>. "I^VA 

FAMILY rilASIANlD.K. Tiik I'iikasants. Tirkkym, 

KXr. 

Thifi i» tht* family ii|M»it whirh Ihirwiii n*li«Ml inon* 
tliHii liiiv othiT iiH u <l(Miion?«tniti<»ii of tht* viiliditv of 
M*xual (((•lr<'ti(iu ill till* <»ri^iitati(»n of tli«* ornaiiuMital 
rcilopt of l»inU. Tin* only jjfiiu'* iu<ii^4'iioiis to North 
AiiKTira, how<*vi*r, is not ^o |»<Tiiliarly iiotahh* as an (*x- 
fXAiii|iIi* of thi^ prinriplc. although tin* rich l»ron/y 
r<»lor« an<l i^hilnirato ap|M*n<ia^<*** of th«* tnrk<*y an* not 
to Im« (l<*f(|ii*i<Ml UM*an*>«* th<*yrannot vio with thr j;***'K****'*'* 
hiK*** of tin* lihiMiT^ant** of A**ia. 

tiKMfi MkI.KAOUI.h. ThK TlKKKYM. 

(7 ) Mah* roh»n*<l lik<* f«'inal«' i>iit tint«« liri^htor; youn^ 
like ikIuIi fi'iiiah*. 

rn*vailiii^ rohir?. i»ro\%n ( nntallir). hhick. white. 

Tohir- hirijrly -rxuiil. I»!it tran»»f«*rrr<| in the f«*iiial<' in 
cn-at in«'a**ur«*. Th*- l'lii«k ami whit** har?* on thf win;: 
ffttlh«T- an* prohal»ly rt roi;iiitiMii mark'*. Tin* aiM'ount 
• •f th»- hahii- of tli«- tnik«y ;:i\«m in \S'il-oir- Orni- 
lh«»l«»;:v. •lio>%^ iii.inv !i««r- for r« « ML'Mit i.iii mark?*. Tin* 
hiriU an- cniincntlv mm ml mi thiii lialiit-. an<l fnon 
ihnr hir^r -i/f .upI ••a\««iy ih -li iii** (opiM-ially ?»uhj« 't to 
iM'r»«'(-titi<>n hv li.iwk*. ouU. 1\ ii\« -.••tr. 'I'he voiin;: ar** 
|N'€uliarly -iil»j«i t to th» jm r-* • uliou «»f tlir iiiah l»ir«l 
uihI n'« ii^nitiMti iu;irk- mijlit • \«m Im- of u-«- t«i •nahh- 
lh«" f«nial« tt» kt« p l»« I l-r«"M| ,,\\t **( tlo* way of h«i U*-r* •* 

inat«>. II<>u u« 11 \\ :N«>ii ii:i'i« r-t 1 tlo- -i;^nitp an«-f i»f 

tht* rii|i»r* in •« \M.ii -• i* ( t i«'M . .lU'i h«>',\ ni .ir iii* < ain«' to 
aiitif i|iaiinL' th:- L \ ]>"i ii* ->.- 'f I>.itv\nt i** -hoviit in lii<« 
a< <-i>iint of t li< • .Mir ••!,: j» «.! : iiT k« \ - lI^-^aN- '•'Whi-n* 
th«*lurk«\- .in iii!..« I-;- ll»« \%i.iiil* from «ini> i'IhI to 
tht- «»th«r. -"ii.t ? :'ii» • !«r l,'K.'lrt«i- *>{ mil*-. r«'**<»iin<I 
witli till- ft lu.iTk.iiit •.••I't "f rjnir wiMiiii;», titt«T«'(| n** 

* All.* r.' It. *»tu.*.\. : ,.1 Jir l.t.t • Klili' 14. ;ii. ||« ..IH '.'X# 
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sponaively from their roosting places. This is con- 
tinued for about an hour; and, on the rising of the sun, 
they silently descend from their perches, and the males 
begin to strut, for the purpose of winning the admira- 
tion of their mates. 

If the call be given from the ground, the males in the 
vicinity fly toward the individual, and, whether they 
perceive her or not, erect and spread their tails, throw 
the bead backwards, distend the comb and wattles, strut 
pompously, and rustle their wings and body feathers, at 
the same moment ejecting a puff of air from the lungs. 
Whilst thus occupied, they occasionally halt to look out 
for the female, and then resume their strutting and 
puffing, moving with as much rapidity as the nature of 
their gait will admit. During this ceremonious ap- 
proach, the males often encounter each other, and des- 
perate battles ensue, when the conflict is only terminated 
by the flight or death of the vanquished. 

This pugnacious disposition is not to be regarded as 
accidental, but as resulting from a wise and excellent 
law of nature, which always studies the good of the 
species, without regard to the individuals. Did not 
females prefer the most perfect of their species, and 




rvoH'TlON OK TIIK rol.olts «>F lUIlPS. 'J»»r» 

FAMILY CKAi'ID.K. Thk (iuasmavs am» Uians. 

ltKM'f< OltTAl.I^. TlIK <'||A< IIAI.A< \s. 

i hlly nliv ^\H*r'\rr^ of till- |;rim- roiiit-. witlilll i»ur liiiiit?*, 
iiiitl it liii** tin* u|»|M'Hruit«'r of hfin^ a fnriii which ha!H 
<l«*l«*ri(»rat4*<| frniii •^nmr nmrf )»rilliaiit |>ha<*(* <»f |»hiina;:«*. 

ORDER COHMlLi:. Tin: PKJKONS. 
FAMILY (OLrMIUlKK. Tiik TniKoNH ok I)ovf>. 

Thi' North AiiHTiraii Ppn—«iita(iv«- of thi^i fiiiiiily 
«n* iidt HO miiarkalih* for th«* )»nlliaiiry of tht* pluiua^t* 
«*« ii» th(* cu!»v with inatiy I'Xtraliiiiital r*iNMi«*«4, hut the 
titilK ttn* lN*autifulIy «<ift ami |ih'a?^iii^, with iii«*taUir 
tint* of thr h'-- proiiouipi'il ^ort. All tin* p'ii»Ta, and 
fnM|m«iilly ditfrrt'iit -jitrii-- of thr "^aiiH' j:« nil-, jirr ili*- 
tiiit;iii**h4*<I hy ('harart«*ri-ti«* whitr aii<i l>la«*k riTo^nition 
mark**, |irin< ipally on tin* win^-^ or tail (-»«•«• tmtf y. •Jo.'i), 
or frt*i|Ufntly on iMith — (hi"*«- lMMn<j; t*>]HTially ini|Ntrtant 
in thit* faniilv fri»ni thf fa<'t that th*- l*ir(N LTcni'rallv U'*- 

•or)ltt«* in tlot-k'*. cftrli of illlliitli**- "l/f. I «|o Hot tllillk 

It ran Im- Ih'JiI tliat th«- othi*r imIhi. of th«* fainilv an* of 
any utility uhai«vri In an oM <-<i«>iuo|Hilitaii (troup of 
l*ir*N lik«' till'* h«-r«-«iitarv t«*iphii«"i«- hav«* Imm-h tix«*<l fi>r 
in<l«*hiiit«'lv l«'nv: i>*-ri*t«|., aii<l it mavufjl Ih- that all the 
North Aiiit-ritaii ;;• ip-n ar** im-n* -hIi* *hoot«* from tlo- 
main ««l«*in. io|i*ri «1 ;ii tli*- pn-vailin^ Imi«"* of th«* ty|H-— 
|*luiiiU*oU". )>liii-li .rt.i^ . r«-*l«Ii-li or (*h«*-tnut. with hlark 
an«l uhiti*. aii«l \.iii*'l uith ••oni** niiM in*!*— «'i>iit tint-. 
Thf*«« i-olor- \n.i\ •I""!!'! i» -* lia\«' lir-t Imth :u«|Uin**| hy 
M'xunl «fl«M i:<>ii . > :it u h.it fa« tiif inav ha\i « oiu** into 
j»lav in ihi- « -t.it. ! "ii'iii lit ^if th«' i«ilor» of ih«' ;^«-iii'ra 
fouml uithin «'Mi ..III.'- i< f.ir ttMi r«»inpli-\ a <|U«'*'t|on to 
iliM'U"* wttlpi^it .1 k!i"'>\ i* '1^*- of th«' 4*ntir«- ••r«l«T It 
uvtul oiilv )•« i«:iiii'kt'l ii« !«• that «<*xual -t'li'ition in 
conjtin«'tioii v\tth i*"l.it I'lii , ha« tin«iouht4*(|ly ha<I a nior«* 
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important role to play than any utilitarian principle. 
As is generally the case with long established groups, 
the characters of the male have been generally either 
completely or almost entirely transferred to the female, 
while even the young vary little or not at all from the 
adult. 

ORDER RAPTORES. BIRDS OF PREY. 

The birds of prey are eminently the despots of the 
feathered realm. Having uo formidable rivals outside 
their own ranks, they have no need of protective colors, 
these being absent in the entire group. Some species 
are marked with agressive (anticryptic) colors, however, 
enabling them to steal upon their prey unawares, but 
the majority of them trust rather to the sharpness of 
their eye and the fleetness of wing for their food. What 
good would agressive colors be to an eagle swooping 
upon a lamb, or a Cooper's hawk falling upon some 
luckless chicken or rabbit? Nor would directive marks 
be of any use, as a general rule, for these birds have no 
enemies to escape from. It is a notable fact that bright 
colors are wholly wanting in the order, and that there 
are but few species in which an elaborate pattern of 
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iMtrriii^A on tht* tail, prohaMy in arconlant'o with the 
principle of reiH>titive niark^ rather than for any pnn- 
ripU* of utility, hav<* in many ^pi'ri^*** extended up on 
the l»ody, e!«iM*<-ially upon the llank»«. hut in some in- 
•taneeH over tin* hark as well. 

FAMILY C'ATHAKTID.K. Thk AMKitnAS ViLTniRH. 

(1) Mule like frmah* (exr4*pt for the tlefthy eomh on 
(he rere); ycain^ hut littlr diffen'nt from adult. 

Trevuilin^ eo|or?«, hlark, dark hrown, white. 

In the three North American genera. !V«>udo^ryphui«, 
rAtliarteH and (Jathari^^ta. the rolorn are of no utilitarian 
•^i^nificanre whatever, exempt that a Idark hird nuiy l>e 
•e«n at a great distance in the sky, and they mi^ht thuM 
asniftt one another in rnn^re^atin;; at a plaee where food 
had U'en dineovered. Natural -(It'etiun would thu» en- 
I oura^e thi** general tendeney towards the ju^r^umption of 
a melanihti<* plumji;;«v 

FAMILY FALruNlh.K \ i i n kk>. FAi.ruNs. Hawks. 

<f>;M:i:\ Ki.\NoihK-. Kr isr-. Iitima am» Ko*timia- 
uvn. Tmk Kn»> 

i2) Mali- iikf fiiiinli-. vmiiii;; with |Hruliar tir-t plu- 
uia^i'. 

rp'vailin^ (••!••!-. M.i'k. whitr. piutulN-nii'*, MumIi 
i;rav. hr<iu u ( m \ ••uii;r » 

It t« not ia-\ !•• -• « \^*'\\ till iM.iiitiful iiiiif'iriii white 
and hlui"h ;;i>t> iii.iik*. i* li* \«d hy p.it(*li« « **f hla«*k in 
the kit«-«. (iiii )••- of .uiv iifi* ultlitv than a •iinilar »tvle 
of pluniii^'* !•* .iiii"ii;^ tli« ;;uil« In lN»th in<»tiiii«'ori the 
roli>r** may U- ni ,:» ii* r.tl. ••( ti«i f<ir r*-* f»'^niti«in, although 
•U4 li pH-a-iii;; tint- v\i>nld Imrdly Im it«'''«-'*'*ary f«»r thin 
|»ur|M**<- 'I hi r<* 1^ It cr« ai ti-mptatiiiii in thi;* inntanee 
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to fall back ou the theory of a tendency towards a uni- 
form coloration, white in this case, varied by sexual 
selection which may have produced the beautiful clear- 
ness and softness of effect, and by the need for discrim- 
inative marks to distinguish between closely allied forms. 
The plumage of the young is much less uniform, in. 
dining to be mottled and streaked, and indicating the 
coloration from which the species of to-day have been 
evolved. 

Genus Circus. Maksh Hawk. 

(7) Male unlike female; young like female. 

Prevailing colors {of male) bluish gray, and white; 
(of female) dark brown, tawny and white. 

How to explain the difference in the colors of the sexes 
in this bird, except by an appeal to sexual selection, I 
am unable to suggest, for the colors of the male are not 
darker than those of the female, so that the law of katab< 
olism could not be resorted to. The white rump-patch 
and barred tail are excellent recognition marks, but of 
what sort is difficult to determine. In reading the life 
history of this species the use of so pronounced a recog- 
nition mark is not made apparent. 




KVuM'TloS OF TIIK n»Lnlis uy IllKliS. 2»M* 

iUv lirowti |»luiiia^r of the yniin^ woiilfl ^«'<*iii thr \h*M 
^uittMl. N«*itlirr ran it Ih* uttrihiitcd to any known p*n- 
• rul laH> of ^r(»wth, fnr why ••ImuM i1m«»i' produci- lir^t a 
l>rown pluniap* and aft«rwanN transform it intoaMuir«h 
i:rav nixv'f 

cSkms Pauaiutko. IIakki'^'.h II \wk. 

(2) Adult nnilr lik<* f«'nial«'; youn^ with a |M*niliar 
hr^t phinia^c. 

I'n*vailin^ ndor-. dark lin»wn, hhitk. wliiti*. 

Thi« in nn«* «»f th«* i:««n«*ra which i^ cuniparativoly friM* 
from tilt* workin^<« of natural *»«*h*<'tion and i;* fa^t In*- 
<'oiuin); nHduni*»tir. TIk* wliiti* \mi^v and tip of tin* tail 
111 rontruHt to tin* hhick niifl«lh* portion affords an 4*xr«d- 
ii-nt nM*o^nitit»n nuirk. which was prrhap« originally din- 
rriuiinntivi* in it<« natun*. Th«* yount! an* irrr^tilarly 
niarkivl a** wnuhl In* «-xp«M*t«'d if tin* pi^ni«*nt was d^*- 
|Mi*iit4*fl without th«* ^uiihuifc nf natural ^-election. 

ItKNKKA Kl'TKo AM* Aki mill TKo. TUK Bl'//AI(l>s. 

i2) Adult mall- ^cnrrjillv like fi-inah*. vounu with a 
|rtM-uliar hr«*t pltuua^« . 

I'rf*vailini; lolorn. hr«»\\n. ru-ty. ^ray, l»la«k. wliitc 
Tlifri* i** a ^I'lirml tnidciK-y throughout tlii:^ Kr<*up of 
lar^i* and |Ni\i«'rful hiriU. -'i w«-ll ahh* to tak«* rar«* of 
th#-niMdvr?*. tn iH-mnn* ni«'lani-*t ir. Sonn* ?*|HTic«.. in- 
dft'd. Iiav«' two pha«("« <(f piunia^r, a lighter nornnil i»ni*, 
•md a ni«*lani»tii lOo-. \\hi<li «ha<l<* inti» oin* another 
tlipiti^h t'Viry pii-«»ihli- -tiii:!- of tran^-itiiin. Tin- rod 
ndiir of (h«* tall in li f*'.,ffh* 1- a <*trikini; n'cu^nition 
iiinrk winch laii In- -t-i-n nX *tii pri-in;:ly lon;^ di!>tanci**«. 
«n«l nuiv have hi i-n at tir-t di-< iiniinati\f an«l aftcrwanln 
diri-ctivc tit "•••! iali-ti< ill nature. Tlit- ditTcn-nt jrco- 
l^rMpliical race* i.f tin- -pt-< ie« are larj:cl\ th*- rcfult of 
till- direct tnMu< li' «' >if the en\ irnninent . tM^^'rther with 
iftMltttloii. The -aine i- trui- nf the rate- of //. lin^itfit. 
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these two species being exceptional among hawks for 
their susceptibility to environmental changes. 

Gbnus Urubitinga. Mexican Black Hawk, ktc. 

(2) Adult male like female; young with a peculiar 
first plumage. 

Prevailing colors (adult) black, white; (young) brown, 
ochraceous. 

The adults in this genus have completely attained the 
black plumage with the exception of the white recogni- 
tion marks of the tail. The plumage of the young 
probably has no reference to utility but is simply at a 
less advanced stage of pigmentation. The different 
species are distinguished by the distribution of white 
marks on the tail, which afford an excellent illustration 
of discriminative marks. 

Genus Astubina. Mexican Goshawks. 

(2) Adult male like female; young with peculiar first 
plumage. 

The remarks made concerning the genus Accipiter 
would apply equally to the present bird, the geueral 
features of coloration being about the same. 
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A^«* of (lu* y«iuii^ i* ^iIll|lly les^^ pi^inonttMl than that of 
the ttduh. 



itKSTH FAI.rn. TlIK FAI.roN>. 

(2) Adult tiuiK* ^eiiorally likr f«*iiiah*; vouti^ witli 
{NTulmr firv^t iihima^i*. In **(»ni«« **|MMi«'<« (7) niah* un* 
likf ffmnh*; voun^ rr^^i'nihlin^ thu hitter. 

Prt'Vuiliii^ rnh»r?*, hhirk. white. hn»wn. ru^ty. hliii?*li. 
jrruy. 

Thf rohiFH in thin wiiloly ilinpersefl jjimiuh are partly 
in aeronhmrc* with th«* general hiW;« of ^rowtli. in n«*arly 
all r»iK*ct<*!t t*nhanr<'«l hy sexual i»ele(*tion (?).an«lwith 
rent^nitiiin nnirkH, i*«»nietinie-* a?* in /'. «y##ir»yn*»i'< in tin* 
form of rliaraeti*rii«tie heail niarkin^H, htit nii»re often in 
variation** of tin* tail hiir?-. The nnirkin^?* of /*. M^Htr- 

• rriirM iin* peculiarly pr«»nonneeil. fi»r. lN*}ii(h*M the head 
marking}* whieh wouhl alone **erve to (lir^tin^ui^h it. the 
tlank*« have lar;:e eireuhir ;*|N)t<« of hhiek. the win^ feath- 
er* are harreil. and the tiiil niarkinc«( an* peruliar. The 
«ii"tinetion Intween /*. -j^ir** nt"* mid /'. nfMirrrri*ii*l*t i* 
a iMTtiluirly intere*tinc i>n«*. In th«* fennilen i»f \mttU 
(he haek !•< rufou**, hut in the former the nnile i<^ 

• iniilarly eolnp'd. uhile th«- hiu-k of the latter i^ plum* 
lifoun or tlark hlui«h L'ray N<t app«*al to the laws of 
t;rowth ui»uld explain thi-. and it i<« evidently to In> ai • 
eounted f«ir either a-* a di-<Timiiiativi* mark, or a- ilut* 

to •etiiul lelertiMii. I'rohaMv Intth faelor* wi-re iii»tru- 

• 

mental in it** d«-vel«ipiiiiiit f*irin nuiny iii!*tan('e<* eharat • 
ter** whieh at tir-i u«ri- •»tily ii-»"ful f«ir -exiial ret n^^nition. 
in leading (he f«-mali' !•• -• !• < t a mate of her own kind, 
afterward^ Ihi .im«* attra<-tiM- t<t her and uer«* «till 
further i|i*\«"l«ipid l»y -••\iial -•■[•••tion. <*«-rtain -perie- 
have lN'«-n dir«-<tl\ iiit!u*iHi*d hv th^ir en\ ir<inm*'nt mid 
divided into i:i...;;r«php .il raie<«, u« f.»r in-tanet*. /*. ♦*•#/- 
umlmirtuh ••*. I'./r./i, the •lark form t»f iIh* N«»rthwe!»t rf>a«»t 
rvf[ion. 
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Genus Polyborus. Caracara. 

(2) Adult male like female; young with peculiar first 
plumage. 

Prevailing colors, black, white, brown. 

It is diihcult to suggest any use for the striking distri- 
bution of color marks in this genus. There are three- 
species, in general much alike. The Guadalupe Island 
form (P. lutosuB) is of peculiar interest from an evolu- 
tionary point of view. Left stranded upon this island 
without any more powerful rival, and from its habits of 
feeding on carrion, without any need of agressive resem- 
blance, it has been perfectly free to develop its own life 
history independent of the bulk of its own species or of 
natural selection (so far as its colors are concerned). 
Some of the points in which the island species has varied 
from the parent form may be tabulated as follows from 
the description in Ridgway's Manual: 

rheriieag, Intaiui. 

Rampwhile(nithoT withoat bars). Riimpdull brownish batE, broad- 
ly barr«d with da 11 brown. 

Tail white, t be narrow barBgrajUh. Tail brownish buB^ broad b«r» ot 
grayish brown, bordered by nar- 
rower EJgzaggy lines of dusky. 

Terminal dork band 2-in. or nior« Terminal dark band less than 
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FAMILY STKKJID.K. Tiik Hakn Owi.s. 
Uknt*! Stkix. Tiik Baun Owi.h. 

il) Miih* likt* friiijilr; vnuii)^ lik«* ikIiiU. 

rp-vailiiii: inliir;*. urhra«<nii«* v«ll«»\v, u'ravi«*h. wliitf. 

Thr *lli»WV Wllit«'lli'«««« nf lli«' far««. ail<l •*iMH«*tillH*?* i]\v 

m 

l»ri*a?»(.of tlii^ Mril I tak<* t«» )»<• a «»iMiaIi*»tir nM'o^iiitioii 
iiiurk. wliirli wmuM Im* u**t'ful in tlirir ^(H*ial iiil4*n*our<«i* 
ill iiiuht, ill tin* <larkii(-«« **{ th«-ir n«*'«tin^ plii('«*, vir, 
Wliat llir u««* iif the iiniUliii^- may In*, tir tli«* ^cmhthI 
f'tilnr of tli«* hark. I am uiiablr t«» **u^^«*^t. 

FAMILY BrUoNin.K. Tiik 1Ioi:nki. (>wi>. ktc 

TUv <*oliir iiiurkiii;;** n{ \U'\^ faiiiilv an* of a verv uii« 
iiMMlififd or(l«*r i»f (lcv«-Iii|im«>iit. a*^ ini^lit Ik* (*x|HM't<Ml in 
u ^ri»u|»of iiortiirnal Mr<U. Twn fralun**^ art* iioticcahU' 
with ri*pirtl tn tli«- «-ii|MratiMii: (1) the a)'*»«*nr«* of any t«*ii. 
«l«*li(*y tiiHar<N mrlani-m a-> aiii«»n^ tin* hawk^, l»ut ratli«*r 
tli«* ri-v<*r««' t«n<l«'n<-v tiiwarU- alMiii*»m; (2) the a)»?t«'nre 
iif a t«'n<l«*n<'V tMwar<N a tiniform rulur a** anionic thu 
hauk<«. Iiiit ratlit-r an inclination to\\ar<U a r«*l«*ntit)n of 
ihr m<*tt|i*<l |iliiniai:«*. <tlau<iilium i* an cxreiitinii to 
ilii« latt«*r rub, lp>v%«vi-r. 'I'iii- t«-nil«-n<-v t«iwanN all*in* 
1*111 in a vTMiip <if )iir<U haliittially liviim in th<* «lark, 
»ii«l tiiuar<I'« inrlani«iu in .in alhi'«l ^'r<*np whirli li\i* in 
tilt' li^iit an<l uitli Iittl*' -iliitiv*' intln««n(*i* to ri'«traiii 
till* «l«-|Mi«i|t inn **i |*i;:iu< !it, \\«iti|(l •«-• ni tn In* m ai roriL 
an«'«* Hitli tilt' intintipi «if \i^\i\ \i\Htu tin* «i«*v«'lo|inif*iii 
«if |*i^in«*nt. Still, ••tlii-r < .m-i-.* hav** i|Mulitli-*!« In*i»ii 
in*tritin«*iital in lainjiii;: iilM^nt tiii<* r«'-nlt. for tin* wbiti*- 
n<***« In ritni« ■* nio-; |>i<*ntinii<'i «| tt*Mar<l** tlic arrtir** ulii*ru 
i( M'linM l*«- III"-: iM • •!• •! ^•r {•lotittion, v\ In r«-a-* in inoro 
*<iutlitrn latitu<i> - .t i- a u-« fnl fi»rm ^'f ri*ro^iiitton 
inaiL 

Tli«' "lilfi !• lit ^'i m t.i |r« •• nt •oint* int« r» -tiii^ frntures 
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aponsively from their roosting places. This is con- 
tinued for about an hour; and, on the rising of the sun, 
they silently descend from their perches, and the males 
begin to strut, for tlie purpose of winning the admira- 
tion of their mates. 

If the call be given from the ground, the males in the 
vicinity fly toward the individual, and, whether they 
perceive her or not, erect and spread their tails, throw 
the head backwards, distend the comb and wattles, strut 
pompously, and rustle their wings and body feathers, at 
the same moment ejecting a puff of air from the lungs. 
Whilst thus occupied, they occasionally halt to look out 
for the female, and then resume their strutting and 
pufRng, moving with as much rapidity as the nature of 
their gait will admit. During this ceremonious ap- 
proach, the males often encounter each other, and des- 
perate battles ensue, when the conflict is only terminated 
by the flight or death of the vanquished. 

This pugnacious disposition is not to be regarded as 
accidental, but as resulting from a wise and excellent 
law of nature, which always studies the good of the 
species, without regard to the individuals. Did not 
females prefer the most perfect of their species, and 




KVOM'TION or THK « tU.OK.s iiV lUItPS. 'J*;.'! 

FAMILY CK.VriD.K. Thk ("i ic\h.ou> wh <irAN>. 

tiKM?* <)KT.\I.I«». TlIK <'ll A« II \I.\« \>. 

< hlly nlW "-iMrifr. ^\( till- ^I'llll- r.i|ii»- witlllll oUf Uiuit-. 

atitl It liii«« tin* a|»|M*araiH*c of Immii:: a fMnii wliidi liar* 
«l<'(«-ri4*ratr<l frmii -imim- iiimP' )»i illiaiit |»lia**r <»f |iluiiia;:«*. 

oKi)i:u coLiMii-K. tin: ri<;i:oNs. 

FAMILY roLrMUIh.K. Tiik Pi. .>:.»%«• ou l)o\y.>. 

TUv Nt»rth Aiiirriran p|»n"*riitiiti\«-» of tlii^ family 
an* iii»( -II n'iiiarkal»i«* fur tin* lirilliaiicy <if tin* plutiia^t* 
Ml 1^ (III* CUM* witli many rxtralimital ^iNM-ifs, hut tlu* 
ItiitA un* U»atilifiilly -oft ami plra^iii^, with m«tailir 
tui(«> of \\iv l«'"*i |ir<»iii»iiii<-«-(l !*4trt. All till* ^I'litTa. and 
frri|ii«*ntly ditliTi-ut "^im • ir- i»f tin* -aim* m iiii-. an* «li-- 
tiiit;iiir*lH*(l liy i*lianirti'i i»tir \vliit<- ami lila<'k n*i't»^iiitinii 
iiiurkf, |»riti« ipally mii tin* win^- mt tail (m-i* *in(* p. l!iK'»), 
i»r fn-i|in*iitly nu IniiIi — th«*-i- Im-Ih;: tm|M*('ially im|»<trtant 
HI till;* faijiilv frmii tin- fart that the hinN ^«*iifrallv a-- 
•••<'iat«* 111 ti«M k*'. ••ftiii of immcn«f -i/i>. 1 «li» imi think 
It i-aii Ih* hi'M thiit thr otlirr iiiImt* *»( tin* faiiiilv an* of 
Any utility uhati-\«-r. In an i*!*! i-n»iiio|Militan ^r«iup of 
l»iril* likr till-* hi-r««litiirv ti'iHli*mi«'* havi* lM*i'n lixi'«l {*n 

m 

iliih'liiiitfiy l^iic |**'ii<><l<., iiikI it may wi*ll In* that all ihi- 
North Aiiii'TP all ;^i n»r.i an* im*n* •»i*li* •hout* fn»m th»- 
iiiiiin otfiii, roliiritj III thi* pn-vatlin^ liii«"* nf thi* typi- — 
|*ltiialH*ou-, Miii-h ..'lay. ri'(Mi**h or rhc-tnut. with hhn k 
Hn'I vihitf. and \.ii>*<l uith -miik* miM irt'l«'*><-*-iit tint*. 
TIm'»«* rohir* iii.iv •{••ul'ilf-- ha\i- lir-t iHt-n :ii-iiiiir<*il 1»\ 
M-imil ^I'h'i ti'iM. i'lit u hat fii< tor** mav h.i\« < itim' intit 
plttV 111 till* • -i.il'i:-!!!!!' lit 'if till' roltir- iif till* ;:iiii'ra 
fouml Hithiii loit !:iir.l< i- far tnn rMinpli \ a •|Ui'»ll«»ii to 
<liiM'ii«4 uith«itit .1 kti<'\\ 1«>I j«- of ih*- mtirt tirdir It 
n<*<*il onlv Ih- t« iii.it k* 'i li*n* that -i^xual **• l«-<'t inii in 
coiijunrtlon with i-oi.it :-*n. ha- iin<h»uh(«'i|!y ha«I a more 



266 CALIFORNIA ACADBMY OF SCIBNCKB. 

important role to play than any utilitarian principle. 
As is generally the case with long established groups, 
the characters of the male have been generally either 
completely or almost entirely transferred to the female, 
while even the young vary little or not at all from the 
adult. 

ORDER RAPTORES. BIRDS OF PREY. 

The birds of prey are eminently the despots of the 
feathered realm. Having uo formidable rivals outside 
their own ranks, they have no need of protective colors, 
these being absent in the entire group. Some species 
are marked with agressive (anticryptic) colors, however, 
enabling them to steal upon their prey unawares, but 
the majority of them trust rather to the sharpness of 
their eye and the fleetness of wing for their food. What 
good would agressive colors be to an eagle swooping 
upon a lamb, or a Cooper's hawk falling upon some 
luckless chicken or rabbit? Nor would directive marks 
be of any use, as a general rule, for these birds have no 
enemies to escape from. It is a notable fact that bright 
colors are wholly wanting in the order, and that there 
are but few species in which an elaborate pattern of 
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l«rritif;!i on tho tail, prolmlily in iicrnnliinn* with the 
principle of ropetitive marks rath(*r than for any prtn- 
ripit* <»f utility. hav«* in nniny r*p<*rie*« cxtiMichMl up on 
the ImmIv, e!i|NTialIy u|H>n tlie tianks, hut in some in« 
«taneeii over the hark as w<'ll. 

FAMILY rATHAKTID.K. Thk Amkkh an VrLTiKKH. 

(1) Mah* like frmah* (except for the tle?ihy eonih on 
the cere): youn^ hut little different from adult. 

Prevailing color^^, hlaek, dark hrown, white. 

In (he three North American ^em^ra. iNeudo^ryphuH, 
<*a(hartefl and ('atharista. the colors are of no utilitarian 
significance whatevi*r, exc(*pt that a hlack hird nniy Ik* 
•<-«n at a great distance in the sky, and they mi^ht thuM 
asuint one another in con^retj;atin;<; at a place where food 
had lN*en diHcovered. Natural Mli*cti«m wouhl thus en- 
courage this general tendency towards the assumptii>n of 
a melaniHti<' plumage 

FAMILY FAL('oNII).K. Vii.ti kks. Fai.«'ons. IIawkh, 

Kai.i.k^. KTi . 

ttK>KK\ Ki.\NoiiiK!*. Ki.wr*^. Ltinm am» Kostuha- 

Mts. Tun KlTI>. 

(2) Male like female: vuun^ with |H*culiar fir<*t plu- 
mage. 

Prevailing cnlm-. hiaik. white. plumlNMm-i, hlui<*h 
i;ray, hrown (lu voting r 

It ift not ea»v {** -••«• hi'W th** U atitiftil uniform white 
and Iduish ^ruy lu.irk-. r* li* \* d hy putehe* **{ hlack in 
(he kite**, can U- nf unv iiii«r« titilitv than a -imilar «*tvle 
of plumage ii* jiiiinii^ th«- ^ulN. In iNith iii«*tai%ces the 
color* may Ih* in ^'i-ii«Tal. **{ ti<*«- f'»r rfen^^mtioii. although 
iiuch pleamng tint« wotild hardly Im iiee«-«ary for thin 
pur|M>f»e. There i« a ^reat temptation in tin** in*4tanee 
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to fall back ou the theory of a tendency towards a uni- 
form coloration, white in this case, varied by sexual 
selection which may have produced the beautiful clear- 
ness and softness of effect, and by the need for discrim- 
inative marks to distinguish between closely allied forms. 
The plumage of the young is much less uniform, in- 
clining to be mottled and streaked, and indicating the 
coloration from which the species of to-day have been 
evolved. 

Genus Circus. Marsh Hawk. 

(7) Male unlike female; young like female. 

Prevailing colors (of male) bluish gray, and white; 
(of female) dark brown, tawny and white. 

How to explain the difference in the colors of the sexes 
in this bird, except by an appeal to sexual selection, I 
am unable to suggest, for the colors of the male are not 
darker than those of the female, so that th« law of katab- 
olism could not be resorted to. The white rump>patch 
and barred tail are excellent recognition marks, but of 
what sort is difficult to determine. In reading the life 
history of this species the use of so pronounced a recog- 
nition mark is not made apparent. 
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iIm* hrowii |»luiiia^<' of the yoim^ wouM r««*<*iii tin* lK*nt 
**uitt'«I. N^MtluT can it Ik* uttn))titc«l to any kniiwn p*n- 
i-Tvkl luwf* u( ^jrowtli, for wliy ;*lioiil«l tlir-r |iro(luri> tir^t u 
lifown |»linna^«* and aftcrvvard*^ transform it into a Mui^h 
truv onf? 

• fKNT?* PaKAIMTKo. II AKKI>'> II WVK . 

<2) Adult nuilf* like f«'nnil«*: youn^ witli a p(*cnliar 
tirft |dinna^<*. 

Provailin^ ndof, dark l»rown, Ma«-k, wliiti*. 

Thi^ if* our nf tin* ^<*n4Ta uliirli i** <*oni|>ani(iv«dy fn'o 
from till* working** of natural Mdrrtion and i^ fant )n*- 
«*oiuin); uuduni^tir. Tin* whiti* lia-^e nnd tip of thr tail 
111 cfliiitrn**! to till* Mark middle |M»rtii»n affitrdn an 4*xr<d* 
If-iit n*ro|(nitioii mark, wiiirh wa?« pcrliap^ originally din- 
rriiiiinativi* in i\^ natun*. Tlo* youn(r txrv irrt*^iilarly 
marki'd u<« would In* ix|M'rt«'d if tlo* |d^m«*nt was di- 
|Mi4iti*d without till* ^uidanr«* of natural •*«d«Ttion. 

ItKNKlCA KlTKo AM» Ak< HUM TKo. TlIK Hr//AKIiS. 

(2) Adult nnili* ^nn-rally liki* f*-mal«'. youn^ with a 
iKTuliar tirr*t |iluniau* . 

I'r«*vailini: ridor^. hniwn. ru-tv. L'rav. Mark, whiti-. 

ThiTf i** a ^(Mo-ral trndtioy throughout thi^ ^roup of 
lur^c and iNim-rful hird*. -o w«'ll ahlc to takt* f-ar«* of 
tlM'tiiMdvi*!*, to Imtouo' mrlani^tir. Soni«* •*jH'<*ir«. in- 
df*«*d. hav«* tWit |dia**r« of pluma^i*. a li^ht^r normal on««, 
and II m«*lani*'tH' oiit-. uhnh •ha<l«' into oiii* another 

through ••viry | ihh- -tai:«- "f tran**itiiiii. Th«* rfd 

color of tilt* tall Ml // ^"/*«f/*« 1- :i •tnkiiii; rfM'o^iiiti«>ii 
iiiMrk wliich I'iiii Ih' -cin nt -titpri-in'.rly lon*^ (Ii?«tan«'c^, 
Alid liiav havr Int-n .it lir-t di-« riminativ«- and aftcrwardn 
dirrrtiM' or -oi mli-ip- in n:iiur«*. Th*- di!T«'r«*nt jjco- 
grapliiral ran-- **i thi<« »|m« :« « ar«- largely th«' n***ult of 
thf din*f*t inMu« n* •' ^f th«- <'n\ iroiim«iit . to;:i'tlH'r with 
i»olati<»ii. Th«- •ami 1- tni«- *»{ tin* rai «•• of //. liufff. 
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or are now at the climax of their development. Dryo- 
bates, Xenopicus and Picoides belong to the former 
class and Sphyrapicus, Melanerpes, and Colaptes to the 
latter. It is doubtful where Gampephilus and Ceoph- 
Iceus should be placed in this scale. This loss of brilliant 
color in certain genera is demonstrated by the fact that 
the young are more brightly colored than the adult — a 
very unusual state of affairs. This is particularly notice- 
able in Dryobates where the young male has the entire 
top of the head scarlet, this color being restricted in the 
adult to a narrow-patch on the nape. As this excess of 
red in the young cannot be of any conceivable utility it 
seems to afford a perfect demonstration of the former 
plumage of the adult. Furthermore, in certain forms, 
particularly in the genus Melanerpes, an excess of red or 
yellow, or both, very frequently occurs on the breast and 
belly. If the amount were very slight and occasional, 
it might be looked upon as an excess of pigmentation 
, along the line of future color development. From the 
frequency with which it occurs, however, and its in- 
tensity in some instances, it seems more probable that 
it is a character which is being rapidly lost at the present 
time. It seems probable that the American species of 
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lit'Hij* U>«l Immiiu-'i- It I- >•» iiH'Mii«|iiruiiu*> a-* in !•«• of no 
|Mirtirular ti!*!**' I fail to -i«- diat tin* liri^lit inarkiii^^ in 
till- faiHiIv ran lia\f Inrn i|i\«|Miif<I otli^rw i*i* than l»v 
•*f'3iuiil f*«'h-<-tion. In nn»-i ia-»- tin* mlor* liav»* ln-rn 
traii*frrrf'tl Kv inli«-Mtan« <- \** tin- fi malt-. Init •^rn<*rallv 
in a inon* or l<'*»- iin|MTt'<rt niann«i . W liy the luiirlit 
4i»lor**. |iartn'nhirly of tin- rinun patrli. «ltiinl<I Im* |o<«t. 
I* ••Vf-n II in**r*' ili!li< ult i|Ui-tiiin than h^w tln-y wrn- ar- 
•|Uir«'«l. \Voii«||Mik«'r- an- n«it |hm uliarly iX|M»«.ril to th«* 
utta«'k** of rapariiMi- hii<N **t nianiniaN. *•<• tin- ^U|•|lrt'«- 
■**itin of rod (oiilil hai'Ilv ha\r !•«•« n «lui- !•• tin* nrcfl for 

|ip»tcrtli»n. 

I* rt'nnirkahU* from tin- lai t that thcrr an* no hvhinl 

f«'uth<*r-* alont: tli«' •-•!::•- ••! the uhitf marking. Thi<« 

Houhi -ii'i'ni to ar-^n<' tliat tin- \\iiit<- hta«l i** i|ti«* to **iinii' 

(-•institutional u<akio^*. ratli**r than to th«* o|M-ratii»n •>! 

natural **«'li-i-tiiin. It i- pinlMhly a *(• ]• in (l«';;fn«*ration. 

wlinh niav ha\i- h<-<-n |>ii-*«-«-i| int«> •-ti-\ n-f hv natural 
• I • 

•f'l«'« tii*n a- .1 li I ojn iMiii m.ii k I'li '•I'l*-. 'Mi tii« • it her 
liiin*l, tM^^riJo r u iih < '• 'i|thi'i II- aii'l < '.ini|M-|ihiln« an«l 
>'^i/i V "f^f I* 11 « (h n- '»•"- Alt' lapi'l.y li-iplinL: l'»uariN iiu'l- 
Ani*ni 

t *hara«-ti-i i-! i« !• i ••jir. * i*>n niai k:n;:^ art- \ tiy |ir«-\ aii-nl 
in tlir fanniv. i«.ii! i* ni.ii aM<uti«>n iiavtui: alita«l\ i'*-t-n 
• ali*«i '.•! a nuiii^i I "t • x.iiiipi*-- \u ]*}• * •■*l\ii\* pa;:*-'-. I h«* 
lli< kt I- M"«»l.ipti - I .i:f .:.i 5ij. Im -t |...'-ilih- illu^tralp'n •»! 
th«-«- !ii.iik- \- • !.' :I ■ kt I ill* - ! !i« !ir-t thini: t«» arr«--»i 

I >«:.i)> p.it< }i . .umI Mi I ••nnti . 
• ••! Niji'iu ••: "< .ii'i*-! Ii<>hi the 
'. ii.i* ■• ii-!:< i>>ui]«i M.f k «|mi1« iin 
« ' "j;»iii'U lii.itk ••: 'i«ii- til •■»ni«" 
'i.t!.' ilt ni.itl* I I'l 'J* ' I'h- Tin- 
:• IK- .ii tht •a-it'in .iiol ^•■••t^'rn 
rail*. M -]•• • I. .t ;'. . 1...^;,: i-. iti i>l t** t.*- <li'-« riniinutivr 



ihf .itti-ntixM :- * '• <^ 

tliill ^« \' li I hi*' ' • '.' 

» in;;- \S J.* : !• : 

lh«" • j'h • .ir • .1 l'»i :.. 
oilo-r • .I'l-* .' .1 ' ■ 
I'i.i* k .iit'l r • -i :.ii. 1 1 - 
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marks were it not for the remarkable indiscriminat*^*^ 
breeding between the two species, apparently with no ^^ 
deleterious result to the spenies.* The red of the western -* 
species is apparently the correlative of the yellow of C. 
aurtUus, and is due to some form of pigment intensifica- 
tion more than to selection. Mr. Frank M. Chapman 
has published a note On the Color-Pattern of the Upper 
Tail-Coverts in Colupies uuratv.8,i illustrated with cuts 
of the feather, in which he shows that the barred pattern 
is the earliest form of marking, culminating in a solid 
black feather, rimmed with light. It is an interesting 
fact that the circular spots on the side are modifications 
of the barred feather, as is shown by a study of the 
successional taxology of the feathers on the lower part 
of the body, the barred type being posterior to the cir- 
cular. The. fact that although Colaptes does not present 
an obviously barred plumage the specialized markings 
have all been developed from the bar, taken in connec- 
tion with the frequency of barred markings throughout 
the woodpecker family would seem to indicate that the 
common ancestor of the group had been a strongly 
barred form, these markings having continued to the 
species of to-day with greater or less persistence. 
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III tijf ffathiT Iht<* •'Ii«»\vii (ti^. h tin* |ii^iiiriit i*( ulon^ 
one i^idt* only, it li«in): in fatt a lateral liyhri*!, producing 
a lint* of (lonuirkatinn for a <lt'finit«' color patrli. 

Tin* pn'Viiilinu rolor-* of tin- family an* l»lark. white, 
l»rown. n'*I an*! y«llo\v. Tin* n-latiou of tin- phinia^c of 
llie •t»xi»!» nnd v<»un^ lia* alr«*a<lv Imm-ii «li«*ru>s«'il (mm* 

•in/#'. |». '1:14). 

ORDEK MACIKM IIIKIX TIIK <J()A'I>5r('K. 

Kits. SWIFTS. CTi. 

FAMILY (MFKIMILUID.K. Tiik <o»ATsr. kkhs. 

Tilt* roloFH of t|ii«» family an* rcniarkal^ly lionio^<*n<fous 
in i;i-ni*rul ?»tyli\ U'lnL! mottl('«l l»ri»wn. jjray. or|jra<'fou?* 
anil white. TlM*n* an* no mark'* of *«cxual a(|ornni«*nt 
nnion^ North Ani«*rifan form**, tin* central ro|or<« InMnj; 
\«*ry |H*rfert |»rot«TtiM' mark**. an«l tin* variou-^ly «lij«- 
trihuti«l Hhit«' mark** :ttTor<lin;: a iMiititiful ill\i^tniti«in 
of M'Vt-ral *la*»i- **i ri< •»;^iiit ion mark*. A- tht'-^r wi*n« 
i|i«cu»*«-«I oomi'uh.it fully in tht- prti *-i|in;: pa^^t-H ( -«■•• 
fin/r, pp 'Jh7-1*i»*.» I ii I- iiiiiH-<-«"-«*itry l«» n-pi-at what wa?» 
tlif*rt' otatt'tl. It ii<< «! oiiU l'« Ji'jil* <i that th«'r<* \f> no 
^roup whn li ap|- .ir- !•• prt -# nt !i •- (litliculty in thf 
«*lt|f hhition of «i.li.r maik«. 



FAMILY MIt iCMpnmiM:. Tm: Svmktv 

ill A'iult iii.il* !-.k* f* iij.ili- V'ltnij •imilar t«» a<lnlt . 

Vtv\ .iiImil' < "l"* • . Ji.i* ki-li. u't.i'. :-li . I'i«'\\ n. whit**. 

Likf th«* h.tuk- 'lj« I ••lot- 'if til'.- t iiiitU ijo n'»t «f<*tn 
!•• ha\f l»« * M jf.i'\ :iitl'i« iM • •! i\ li.ttiiial -i-littion. 
Fr*»ni th* ir « i* pa** ui.i: I. il'i'< .iii«l -u ift fli;:lit , t Im y ran 
ritn h:ir«i!v h.i'.i .in\ ill* in:*-. ii"i <i'>th<'V ih • •! aL!;;r<**«- 
• ivi- »..'...r* f'-r thi- «.ip''ji« ••( tliiir pi«-\ ( '\ p-i lnnirH 
uti'i <"ii«-fir.i }i.i\«' lilt •*. •!! ;i -ii,:^'« •tit»ii .tf a r<*rti^ni- 
tiiiii iiiiirk. appjirt'iitly . an<l th* ii i«*|or- <!•! n«>t appfartii 
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be of any significance wliatever, but the white under 
parts of Micropus may be a form of recognition mark, 
possibly socialistic in nature. There seems to be a dis- 
crepancy between the view that light favors the deposi- 
tion of pigment and the fact tliat Cypseloides, which is 
abroad only in the twilight or in cloudy weather, is al- 
most black in color. There is not an inevitable contra- 
diction in this, however, because although light may un- 
doubtedly accelerate the production of pigment, or inten- 
sify and make more brilliant the colors, nevertheless, if 
pigment be a waste product, it must necessarily be thrown 
6S after enough has been accumulated in the system, light 
or no light. Accordingly, if an animal were in a state 
of increasing vigor and vitality, we should look for an 
increase in pigmentation and a darkening, but not an 
increasing brilliancy of color, in the absence of sunlight. 
The direct action of the sunlight would, however, tend 
to guide the pigment to particular parts of the body. 
In most of the swifts it is almost evenly distributed, but 
in Micropus, which is more diurnal than the rest, it is 
nearly all on the back, the under parts being left white. 

FAMILY TROCHILID^. The Hummingbirds. 
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2Mr> 



tlirout, in C)u* form of a (*(iroiH*t an<l ^(»r;^«'t of the most 
ln-ttutiful iri<li'-<Tnt Uxw^ <oiHTiviil»K». Whv. it iimv Ih« 
a«ke(l, huvt» not tin* i:«'ii«»ral law- of irrowth pla<'(Ml sonio 
of thfiif rolor» oil tli«* alMloiiH'ii aii<l *<i<l«'<^. Iraviii^ the 
thrf»itt an«l Ii<mi«1 r*oinc plain, dull \i\\r'f If Mr. Wallari* 
rail tiUir^r!«C any -in^'l«- law of urowth whi<-li can throw 
fV«*n n ^lininnT «if li^ht upon i)\r n'a?*oii for tin* pro<Iu<*- 
tioii of not ni«-r«'ly the ^rratft amount of pi^nuMit, l»ut 
rather tin* mo<*t braiitiful mollulation^ of rolctr, (Irp4*n«l- 
t*nt nion* on tin* **trurtur«* of the f(*atlirr than on pij;- 
nifntation, np<»n the mo^t ron*>piruous partsof the InmIv, 
iin<l U|Min no oth«*r part — if In* ran in<lioat4* f*v<*n a pon- 
fiiKli* line f»f inve<«ti^ation of any law of growth rxplain- 
inK thif«, it will In* tinu* enough to ron(*e«I(» that it i^ an 
o|K«n i|Ui**ttifMi wli«*th(*r or not **<'xual -rhM*tion han In'on 
the a^ent. It the mf-antim«', it may !»<• nMnarke<l that 
n*ro^nition nuirkinc** runnot In* r«'?*ort<*«| to as an ex- 
planation, herau***' the metallie roliir;' are only vi**il>le 
when the hir«l i- fa« in^ th«' ol.«.«»rver, an«I rec-o^nition 
niarkin^<« ronhl n«-\ir U- nn»re u-eful from hein^ invi?— 
ihle from all hut «ine p<»int of \ leu . 

FAMILY TYIIANNl I>.K. Tuk Tykant Fi.yiat* hkil**. 

So far a- the •i;:nili« iin«i- .if u* rnlur* i?* <*oneern«'«l, 
thi'* family mav !•«• <li\ i<leii into two i|i\ i-iiin** — the one in 
uhnh the re<l i»r «*raM;:*« * r<»wn patt-h i** |ir<'«4ent aii<l that 
in whnli It I- uiiiitiii^ A- Im- alrea«lv U-eii «>houn(»ee 
*inh, p \*J*J), till- 'r^'Wii p.iii li I- un«pie«tionahly a form 
of alluring' ••♦•l..| ( p-t iji|ipi-« in;iiii ) in •«Tlain -jHTie-*, 
anil in all prt»l*ii}'i]ir\ thi* i- it* fuiotiMn in all form-, uh 
It I- pit-« hi Ml iM.fh -t\«-. .ilthoii^'h ;:en«'ral!y -lightly 
re«tri4t«*«l Ml thf f« tJt.ilt- 'I ht- ;:*ii«-ra 111 uhitit it in 
pre-int ar«- MiUul'i-. r\i.innu-. Titaiii^u- an<l Myioily. 
Illl-te*. 'Ill*' ii*!..!' ..f th««« f«»riii« ran he exphiineil, It 
M-eiii* t«f me. hy the appIliatloU "f lWi» prilieiplen ul- 
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ready enunciated — tlie law of the assortment of pig- 
ments, and the hleaching and intensifying of colors by 
environmental influences. The original pigments of 
the ancestral form were probably black and yellow. 
These combined produced the olive green and brown so 
common in this family, as in TyranniLa vertic<Uis, for 
instance. By selection the pigments were separated to 
a greater or less extent producing such specialized marks 
as the black cap of Milvulua tyrannus, the black tail of 
TyranntLs verticalie, the yellow crown patch of Tyrannus 
tyrannus, etc., or in more diffused form the yellow ap- 
peared on the belly as in Pitangua derbianua, or even 
extended over the entire breast in a much richer shade, 
as in Tyrannus melanckoHcus cottckii, and other tropical 
species. The yellow has been both extended and in- 
tensified by the influence of a tropical climate, while 
from less determinate causes of -intensification it has 
been modified into its correlative red. As has been pre- 
viously pointed out, the stages of intensification of the 
yellow into red through orange, are shown in the crown 
patch of the genus Tyrannus. A more complete transi- 
tion of the yellow into red has occurred in the vermilion 
flycatcher fPyrocephalus rubineus rnexicanua), in which 
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U*c*oiuiiig initi^iiifiniiit. Tliu^, in tin* phn^U* iind l»lu<*k 
jifwef fSti^^rntM jJtitftr and N. n'njrivm\n) \\\v winj; lmn<N 
«re (liiitinrt ru!«t\\ l»ut ol»^<-ur(*«I in tlir adult. In Sav'-^ 
l^ii'tf (S, Htitfiij iIh» yiiun^ ha?* tin* n*ddi?*li tinjjr niindi 
lirifshter thiiu tin* adult, and ;*utTuM*d <»v«'r tin* Imrk a^ 
wtdl an tin* I»n*ai4t. Tin* vounu i»f tin' (>liv(*-.*«idi*d (Iv- 
rutrlu*r hurt tin* l>n*a^t rlrar wliiti*. the •^trraks l>oin^ nion* 
n*t*tric'to<l totlif* ?4id<*^, whih* in tln*a<lult tlu*hn*aiit irt hufTv 
iin«I hi*Avilv htrcakfd. It M<*(*niH fr«»ni tlii;-* as if tin* hird 
of to-d«y had n*V(*rt««d fnun a l»ri^htt*r (»r nn>rt* H|K*ciuI- 
i£(*d color, to tin* primitive ««tn*ak<*d f*tyh* of nntrking. 
In the f;vnu!« Knipidonax tin* ditT<'n*nt rt|H*<;i<*74 w«*n* ap- 
imrtMitly mon* h|H*riali/.<-d in fornu*r time.**, Init through 
n*v««riiion huvf UTonn* V(*rv rhmdv alik«* in ctdor. and 
hav«» lout i*v«*n thnr di^tinrtivi* rt«c*o^nitn>n nuirk;*. i*x- 
«*«*pt the oli!4ruri* win^ hund*>. 

FAMILY ALATDID.K. Tuk Lkhks. 

Thf nn*nilM-r* of thi- family an- m-nrrally flull roIon»d 
hird* n«»t \#-ry lii^rhly •p«-< nili/cd in n♦^|H•<•t t<» tln-ir 
marking*. Lninu' almi^-t rxrhi-ivi'ly ou tht* ground, 
wiirn not in tli;:lit. tin* ufrd f^r |»rot<*rtiv«* c*olor*« har- 
ni«»nizin^ unh tin* ;:r<innd i* |»arti«*ularly nninif«-«t. 

(**) Malt* m«»r«* «Mn-pn*Uiiu««ly rid«»rfd than fi-nnih*. 
VMun^ with a |*«*« uliai tir-t plinna^c 

l*r**Yailin^ 'MlLr*. l»r«»\Mi. whit«-. Mark. y«-lh»w. hully. 
••tr. 

rnlik<* in«»-i "f till- f.imily t!if -p*-! h-^ of thi*^ i:i*nuf« 
up|H*ar tit U* ttit di-*i •lid. lilt* "f a m\i«'h m<iri' darkly 
<oliiri*d form '1 h« \ li.r.* Im.-h iuiidilir<l Iar^«*Iv hv tin* 
dir<*«*t intlucnrf- tif tlii- tii\ ir>inmrnt. |tr'ihaMy in rum- 
parativtdy pr«-iit tim«-. a- ih«- di*tin<*tii*n'* an* in tin* 
niaiti only \ari«'t.il nn*! U'»t -p«*4 itir. Aa u»uul, tin* dark- 
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est fnrm is found in the northwest coast region and the 
palest varieties in the western desert region, particularly 
of Lower California. 

The young are strikingly different from the adult in 
colors and markings. The plumage is generally very 
much darker, sometimes lieing almost black and the 
feathers are tipped with white. From the darker and more 
closely spotted head of the young it seems probable that 
the ancestral bird had a black head. This has become 
modified in the adult into a very unusual pattern on the 
side of the head, which is doubtless a recognition mark 
of some sort. It should be pointed out that the colors 
of this genus hardly appear to harmonize with the law 
of the assortment of pigment, for the special colors be- 
ing black and yellow we should expect the generalized 
colors to be olive green instead of brown tending toward 
rusty or vinaceous. 

FAMILY CORVID.E. The Crows, Jays, Magpies, 

ETC. 

(1) Male like female; young like adult, but colors 
sometimes less distinct. 

Black, white and blue are the characteristic colors of 




KVtU.rXION OF TIIK rol.oiis of IUKI>s. •JH«J 

til thf foiiiitle and yi»uii^. TIm* iiitluoiufs <»f i*«olutioii 
and «'nvironnuMit upon tin* L!<*nus (-yuntM-itta has \wk*i\ 
uln-ady di'«<'U-««rd (?•«•«• t//l^. p. *2\'i). Isnlation and rn- 
virc»nni(*ntHl inllurnc*'** liavi* aUo Immmi n*<*pon*<il»li* for 
nio*t if not all of tin* form** of AplH-lomina. Tli«* tin- 
Ufttiul nuni)H*r of rlo^cly allii-d •^p«M-i«*<* or vari«*ti«*^ in- 
habiting; th<* ditft'rt'nt jiart** of >*oiith<'rn North Ani«*ri<*a 
i« to Ik* arrountrij for l»y thi- fa«'t thiit tli<* hird is ){<*n- 
fl*rally n'f*idi*nt wh<*n*v«r fi>und, and n>»i nintdi ^iv<*n to 
wandering, fxrt'pt in a loral niann<*r whrn food is srari'i* 
in a partiruhtr IfM-ality. 

Th«* rolofs of th«* nia^pi*"* (Tira) wfn* prohaMy first 
dcvtdo|K*d us r<*ro^nition mark** and aft4*rwards cnhunriMl 
hy M'xuul s«dr<'tioii. TIm* hahit** of th«* nni;;pi<»s an* siich 
that n*<'o^nilion niark^ wniilil In* of i;rrat sfrvi«*c, par- 
tirtilarlv in tlii-ir **orial nlation**. Thr vi'llow l»ill anfl 
•*Mia!l«'r •*i/«* of /*. nuffttfti i* diMihtli**^** thr n*-ult of ^<*o- 
^Tuphif-al i**olatii»n. and nMt a <*hara«-tfr to whi(*li any 
utility ran U* a-'irilM-d. I'fri-Mnu-* fn»iu tin* souiInt 
ftiri***!* tif tin* n-irih h.i- -imply n«\ir ;i«<piin'd a -tiMM'ial- 
i/«*«l pluma}:i-. -in« •- thi- lalNir **i \:iiiu\\i'j: a living must 
havt' fpiitr mon.tp.ili/fi| ttit- hird'« att«-nti(»n. an«l «*n- 
tin*lv drivi-n anv .« -rhftn t«'n<l« ih !••• i»ul tif it- h<*ail. Tin* 
•liffi'ffnt ••|MTi«'«. ,itiil \ari«*tii>* an- liir;;»*!y tin* n-^ult of 
i'liniiith' influt'ip*- <'lark«*- nutrrai-krr f I'irittn-* um 
tiJ*t„Jt,*in»tm f \n mark«d uitli r<iii-|«irUftu- Ma<-k and 
«hit«' n'< ••iinttiMii f-li.irai tir>* *>u th<' hmi;:- and tail, thi* 
ft-t iif th«' Uidy !•• :h;/ ••( tli» j» n«rali/«i| i:ray of tin* 

faillllv. Th*' pIM«»II MV '''■/"» 'M" « J. 'i-'/'/ • ' 'fl iitu f iJitt/itm f it4 

without d<'«-i«l*'«l r* • o/iiit ii*ii iii.tik*. hut h.i- th<- LTound 
ndor a pall- I'!mi-. ii"' tiuiiki tli.tt iif Aph«-l<»<itiMa Th«* 
hhi< k <if th*- <T"'A- .iii'i r.r.iu- !• •linply tlo* <''Oiipl«*tioii 
iif «ii|iir -p*' :.iii/at itiii . Imi* it i- il'-tihtli •«<« .iU«» u-«'ful as 
a ;;i-ii«-ral r^ • 'v'!! -tioM i'i:irk I lM-r»- laii appar«-ntly In* 
iiit i-.o-iMc ut:lit.ir:.in "ijiiiln iiii< <• in tin* whitt* hu«al 
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portion of the feathers of the neck of Cotvu8 cr yptoUitcua, 
and no way of accounting for it can be suggested. 

FAMILY ICTERID.^. The Blackbirds, Orioles, etc. 

Yellow, red and black are emphatically the colors of 
this family, with brown as the generalized shade. White 
is almost completely excluded except in the bobolink 
(Dolichonyx), which, in respect to its colors, is more 
closely allied to the Fringillid^e than to this group. 
Nfearly all the genera are very highly developed in their 
colors, in most instances the specialized colors covering 
the entire body. 

Genus Dolichonyx. The Bobolinks. 

(5) Male in breeding plumage differs from female; 
young with peculiar first plumage, but similar to that of 
adult female. 

Prevailing colors, black, white, buffy, gray, brown, 

I am utterly at a loss for any explanation of the colors 
of this bird either in accordance with the general laws 
of growth or any principle of utility. The only resort 
is to suppose the breeding plumage of the male to be 
wholly the result of sexual selection, hut this seems to 
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aii<l in«IiAtiiirtly f*tn*ukc(l iiKiicatc** the Htyle of coloriii); 
of tilt* l»irfl from which thi^ ^«mi\i^, in romiiioii with 
Af;«*Iniur* mid othrrs. wu** <Ii*riv«*«i. Thi* hhirk rolor f»f 
tht* mull* i^ to In; r(*^ar<I«*«l a^'Uii iii(Ii<'ation <>f H|H><'iali/a- 
tioii, nrr««UTat«Ml hy ?*(*xual ••♦•Ifftinii, utility ay a rrro^- 
tiitt«iii mark. uikI hy thi* primiph* of •^fxiial iiitcii**itira- 
tt«Mi. The only (•xphiniiti«>n whii'h «M*ciir« t<i m«* of the 
lifown roh»r of the h<*a<l an«l ni-rk of thi* nnih* i^ that 
lh«* ••|H*riaIi/ation ha« pro^rr-7««'«I. in acrorflaniM* with 
KuimtV law, from p«»«.tfri«»r to ant(*rior. Th«; hronzcd 
cowhini f M. tfiu*i-f, \\i»uM th«'n \*v a mon* ?*p4*riali/.<*(| 
f(»rm. th«* hlark havin;: tinally ?>pn*a«l over tli«» ontiri* 
Uh|y. Tin* m«*tulli(' ^itliir-* an- to Ih» ri'^uriliMl a** tin* r«'- 

i»ult of r>««XUul ?*(-lr(*tii»n. 

<iKM?* XANTn«M KPnAM «*. Y KII.oU -11 K \I»KI» Bl-ArK- 

itinn. 

M»i IMumai:** <>f mall* in ^uinnin «litT« n-nt froni win- 
ter pluina;;«'. f«-nial«- •litTi it-nt fi«>ni «itlitr: ynun^ **imilar 
|o ffniult* 

I*r«\ ailin J « '•itii •. Llaik. w hi?*-. \ «ll«iw , hioun. 

Th*' Vfii<»\i liilitr «>f tip ht ;ii| i*t the iiiah' « an har«llv 
In* f\plain«-<l < \« • pt a- ili* p -nil nf «i\\nil ^rltt tinn, in- 
f'otiiplftrlv tiaii-!' t It il t" till f< nial«- hy iiih« i iianct*. 
Tin* whiti* l-ai- "11 thf u m j-< '♦\« rl* ai«- nni|i*uht«-illv 
r«T4i^nit itiii niark*. an<l thi '^'i n* lal hint k <«>l<ir th** r*- 
fttilt iif p:;:nMiit inttit.:!!! .ii h'n I hiit th*- an' • -tral hiiil 
hn<l a v%}iit«- hita-t (i-i-.l-aM'. -t p .il.t •! hk* M^l^lhl u- I. I- 
in<h« iit«'<l 1"\ tin ui.:ft ih"!!::mj- •■:! th« l'|ta-t «»f t hi- 
frtitah* I ht !•• I" .1 niijk''i - : :..;.i r :! \ l.tl\Mi!i iht- 

« ••htr-. an<i ■ . * »» t !.. -i.-' i .':'i* i- n ■•! • ■•^••r - in t L:- ;;inn« 
and in 1 1.» \ i */'M..i i. ■ 'i' -i ■■!;■■!• /■ '• . ••- n.tttm 

Ufl — int /, U h:< i. II. .iV I* .»'.•:« • Mi' :«1« in • . l-nt l:i i% ui-ll 

hft\<- •••111* -:/!i.I.' itf • I- j-'inliiij Iti an al!.i.:!\ in 
<>ri;:in 1 1. i ••? 1, \ . * ii» ■; .- \ • . ■« . th« ha« k hla< k an*! 
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the wing bars white. Intense examples of Xantho- 
cephalus have the head orange or more rarely pinkish 
saffron, while the intense races of the Icterus cucuUatwe 
group have the head varying from orange to red. The 
principal difference in color distribution is that in the 
former bird the black ia on the posterior portion of the 
under parts of the body, while in the latter it ia upon 
the anterior portion. 

Genus Aoelaius. The Red-winqed Blackbirds. 

(6) Plumage of male in summer different from winter 
plumagej female different from either; young similar to 
female. 

Prevailing colors, black, brown, buff, white, scarlet. 

The adult males of this genus are highly specialized, 
no generalized color being left, in fact. Like moat birds 
with black plumage, the members of this genus are gre- 
garious. Gregarious birds, from theirvery habits, would 
hardly be benefited by protective colors, and, accord- 
ingly, instead of acquiring a protective plumage with 
aome distinctive markings, the black color itself be- 
comes a recognition mark. Whether the red shoulder 
patch is primarily a recognition mark or a character 
(U-v.'l...l.,..l l>v ^■■xiiiil s^'lffliou ir; .liHiciill lu .leU-r; 
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•howii l»y their iiirotnplctc (I(*vf*lo{»m(*nt in wiiit(*r, wIhmi 
lh« color ifl volluw uikI murh l»rok<*ii. S«*xuiil iiit«*iisi- 
ficatiuii lia», in Chi?* iu7*taiirf. Ih>i*ii uii iiii|iortant fartor 
in tht* dt'Vehipiiiriit of th<* s|H'f>iali/r(| (*oh)r^ of th«* luah*. 
the r«*«l of HiiiiitiKT iN'iii^ iii«-rrly an int<'n*«iti('ation of 
the yeUow, which ^till prrsist^ in winter, ami thr l»hi<'k 
mn iiiteuf*ifirntion i»f th«* hrown. 

The ttiireMtral hinl wa<« a hrown strtMiknl hini, lighter 
or white <>n thr hrca**!. 

CtRNTH SxrHNKI.I.A. TlIK MkAOOW LaHKS. 

(1) Muh* niniihir to fcnuih* (th<* hittrr (liilh*r): young 
•iniiUr toa<lult, luit <hill(*r. 

Prevailing eolor^, Mark. whit<*. hrownish, grayinh, 
vellow. 

Th«* f*ol(irH of thin ^rnu^ ?«u^^(*>t ^oni«*what an affinity 
witli tlie orioh*!* ( Ictcru!*). TIm* hrown** an<l urav:* of the 
Imek are |>rot«'«'tivi* in nal\in\ harnioni/.in^ with the 
groiin<I, and the yi*ll<>w hr«'a**t ami l»la<-k rre^jent are 
pruhahly tlxw. in -Minr ima-nn' at li*a-l, to -rxtnil -^rhM*- 

tii»n. parllv tran-^ftrn-il ii. till- frnial** l*v hrr«'«litv. Th«*rM 

• • • • 

are i»li^ht !*«*a**oiial a- udl a* "^cxual «litT«*r<'iicr<*. tlir full 
hre«Mltn^ |»lunui^«' Im-iiil' |»r*Hlu('«(l l»y the w«*arin^ away 
of the ti|««i of th«' fr.it Iht-. hut thr rhan^e is ni>t a vrry 
iiiarkt*<l iiiii-. Tht- inti-n-iti* atmn **{ tin* Vf*lli»w into itn 
eorrrlativf n-d in ih** tropnal n-pri-^mlative of tin* ^enun 
hu» alr«*a<ly Ih-i-ii um nti«im«l (-••«■ •iii/*', |». \rii\). 

firxi - l«-TKiir-. TiiK Okioi.k-* 

(7) A'iult ntal* • iii<»r*- • ••n-pp u«*u«ly (n|iir«-<l than 
f«*nnile«, y<>un;: i^tni tally -miliar t«> (•iiiaN* . viiun;^ inah* 
(fM*<*(in<| \«aii iiiti I till 'liat* Im t\%f( II ailult niiilt* and 
feniah*. 

I*rr\ailin;; • "i't-, M.ii L. whis xiIimw. .iiaii^'t*. rrd, 

hroWn. «tl|\i- ;;!• • !i ;: I i \ 

Tin- ^I'UU- atr«r*l* an « -pi «-i:iliy ;;iMi«i illu-ltathUi of 
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the working of sexual selection in accordance with the 
law of the assortment of pigments. Plate XVI shows 
the generalized plumage of the group. It will be noticed 
that the Arizona hooded oriole (I. cucullatue neUoni) in 
female plumage is a dull-colored greenish olive bird 
without any special markings, except the partial band 
of white on the wings. The young male is similarly 
colored the first year. Upon the second year the young 
male acquires a brownish black throat patch, as shown 
in the plate. In these twt> phases of plumage, the 
orchard oriole (I. Hpurius) is colored almost exactly the 
same, although in both species there is a large amount 
of individual variation. 

In the adult female of Bullock's oriole (I. buUocki), the 
colors of the male are indicated on a much duller key. 
In the figure of the immature plumage of this species it 
will be noticed that already the superciliary stripe has 
appeared. The immature plumage of /. apuriua seems 
to have even more yellow than later stages, and indi- 
cates the relation of the colors of the adult of this 
species to the other orioles which are so differently 
colored. The female Baltimore oriolB ( I . galbula) is rap- 
idly acquiring the plumage of the male, although the 
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^1 '• I 



•••|H-iiaHy wi-ll ill(i*>trat«it \u ili«- /. mrtilhittiH ^roiip 
wliirli iHM'iiiiir** iiitcn**iti«'>l frmii a Vflhiw at il*^ n<»rtli(*rii 
limit to ail iiitrit-i* iliiiuf \\\ ill*' trn|iir-. In /. hutlihLi 
ihr l»la<*k hu?» «'Xtriplf«l uvi-r tin* hi-a«l. Ii'aviiiir »i ?»u|mt- 
I iliary -IriiM'. Iniwrvrr. In /. fi*iU».thi tin* Mark ha"* 
*|ir«'a»l iW'vT \\\%' yitli— •»( tli«* lna«l roiim-rtin^ ihr ilmiat 
|*iitrli ami l»ark. lu /. yM'**#-#r«'»/* and /. '*ft>n'i*iM ji Unn 
f tt«'ii«l<*(l ^till farilit-r «I«»un **\i I In* l»n-a-i. Tlirn* i-* 
11 1*1 la re fitly li(*n* a tni'ltiH-y Inward- tin* a-«innpti<iii of a 
«-oiit|»irtrly l*la<*k pliiiiia;^*- a** tli«- l»ir<l lMT<iiu<*<« iiiort* au«I 
iu«irf «|NTiali/f(l. Tin* r*'!'!!-*!! I»r«»\vn rujor of /. «y*Mr/»/« 
M«in- very «lilI«Trnt fmni iln* n-i of tin* Kr<>(i|'. '''tt I 
4|i» not think it lia<* Im«-ii pr'HhKcd l>y the intro<lii«*tioii 
• •f a new |>ii:inent hut rallnr \*\' a inoflification of the 
yell*»w. It 1- a|>|»arfnt that tli«* mlor <»f the ancestral 
fi»rni in yellow. fr'«ni tlo- jMr-i-t«-n«*f of thi*. rolur in tin* 
v«nini». liv int«n-ili«iilh»n iIm^ vidlow lM*ri»nie»* red a-* 
in lh«' aiial<*;j.»u** • a-i- .d /. i tr. „f/,if,im^ and it !•• |H*rf«Tily 
f iint-«-ivjilih- ili.it l»v furtlii-r iui«n«iti'ai it»n. I'Vi-n l»v tli«* 
4ini|'I«- III* r«'.i-«- in th«- .uipiiinl -if th*- i»i;^'ni»nl , tht- r«d 
»«inld Ix-iiiiio- •l.iikt-r in-tt ;id **i iii«ii« hiiliiaiit. 

til \l «• S« o| K* «HII \«.l ^ # Tin III \« Kli|KI»- .\NI» 

ti»:M - */l l-i \M - * < ii: \« Kl K-. 

t7» Adult hi.i> ioi|i • •ii-i':< u«*n-lv i*o|ored than 
feiaalf. Vitnn;^' -Huii.ir !•• .idnl! f« lu.il*- In -oni*' ••jM-m— 
«i -i*a-«»nal ihlf* rt-ip • ••'•i in '^lii' li tht- niah- differ- fr«#ni 
th<* f« inah* in )***Yh -Kiiiit* t .iiid uint«r |»hniia)^<'. 

Pri'Vailiiii; • 'd'*! ". f'!.i« k ^i«\v:i:-h. \.iri'»ii- iu«-tallie 
lni« - 

< i«iM r.il I'J^vji* :i* . :.'• ii- :?;■ I* :■•!! . -• \n.d •• !t • t i-Mi , and 
th»- ad'i.t:i- ij* J • •m-i-. 'i • i- • •*.••!• f'»r ;;Mv'»rs"'i* hird-* 
•i*rvf !•» « xpi.i.ii t|i» I . ■:- .1 il.i -I !\\ii ji-n* r.i 
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FAMILY FRINGILLID.^. The Finches, Spar- 
rows, ETC. 

This large family has comparatively few genera with- 
in our limits which are highly specialiKed in coloration, 
a large proportion of them being colored in a decidedly 
primitive fashion. Brownish and buff colors prevail, 
although red here reaches its maximum development. 
The lack of more fully developed color markings is to be 
explained partly by the terrestrial habits of so many of 
the family, making dull protective markings a matter of 
necessity, and partly by the severe climate, compara- 
tively speaking, in which a large proportion of the group 
reside. 

Genus CoccoTHRAUSTEa. The Evening Grosbeaks. 

(7) Adult male more conspicuously colored than adult 
female; young similar to adult female (but duller). 

Prevailing colors, black, white, yellow, brown, olive, 
gray. 

The colors of the male are probably in the main, if 
not exclusively, the result of sexual selection, incom- 
pletely transferred to the female and young. The black 
wings with white bars are doubtless recognition marks 




EVoMTloN OK TIIK rol.olis 4»K lUIins. '2'.»7 

frciiii tilt* dull ^ruy plunia^r <if tin* f«*iiiuU* l»y »(*xu}il m*- 
IiTtioti. \Vliii«» u iiifc:-l»iir««, «linM'tivi* r«To^iiitioii iiiiirk<«. 

It will Ih* roiu<'iiilH>r«'«l that «*iir|i of the liir;;i*r Aiiifri- 
rail kiii^fi**h('r^ (r«*ryl() hiul a ('nrrc**|M»n<liii^ alli«M| 

•IIialltT l»lKTif?» (?•••«• nn(», |i. 'JT^|. TIh" H'latinli |M>t\\«'r|| 

thf* rohtr^ of I'iiiK'tila an<l (*ar]MMla<*u** •*i*«'iii*« to In* a 
• iiiiilar oiu\ ultlt«iu^h }«•-- dimt. Tin- n-lativr color?* of 
ihf !»fKr?» uikI yoini;:. n* ^vfll a** thf ah^tilutr roh^rn of 
\\\vM* two );«*iiora, an* vt-ry -similar, ami uiidiMihtiMlly had 
a 4'ottiiiioii origin aii«l wi-rr (l«*vchi|MM| by tin* j'aiiie 
agtMirii*?!. Ill ?«|K*akiiit; **{ th«* -i»arh*t ro!*o finrli (^\ *'t';h 
tkrinuM *jrrKnitmLii f, I)r Sirjin';^rr hay;*:* ** Tlion* ran 
Ik* ii<» doiiht that iiiah*^ tif ihi« •*{H*rirH hn*<*«l in tlir^ruy 
|iluniai;«». I found th«*>f hmdin^ ^ray nial**** aliiio?«t u?* 
roiiitiinfi in lVtr«>panUki a*« the rrd nn«*.**, th«-ir f-onduct 
and ^«inK Inmii^ f\a«-tly th«* -ann* a** that ttf tin* latt«*r. 
and di**^f*rti«»n •«h<»Wfd that tlo* ^I'ltital or^an** wen* h«*I1 
df*vtdo|N*tl and fiillv iMiitur«*d. It ««'i*ni'* t<» Im* a i|U(*-ti<»ii 
whi'thtT tlo*-*- niiiiiir*- ::rjiv hiiij** will ♦•M-r a***iiinr tin- 

• 

n?d pluiiia^r. and I -h<>uld In- nio*>t iiifliinil t<» U'lii'Vi* 
that wi* lia\«- hi-r«- t<i d«» with a kind of <lirhromati**ni." 
May ii<»t thi" t«-tfl< iM V towar'N di< hr<*iiiati?>in in rar|>«i. 
dam* !•«' |»aritli« ! t'» tiit- pha***"* of ro|oratii>ii in Pinn-'ila 
iiotif-«'i| hv Mr Ki«l''Uitv 111 th«' fojlikwiii;: notr in tin* 
Manual of N«.rtli .\in*n<.iii liinN ^ ** Apparently adult 
liiah " an* oi • ;i-i«iii.t!Iy f«iiin<l in whi«-h tin* |»luinat!«* i-* 
not di»tni;:iii<ha)'!* fi<*iii titat **t th«- f«'inai<' in «itln*r«* 
tin- ^«'ii«-ral |iliifo i.'« > thitt **t th«- f«-iital«'. «'\«-i'pt that 
tin* oli\u#«-.tii- ..| 'i.^iiv < iliii oil h* .td. cti . i«» rf|ila<'f*d 
l>y u iiiiirt> r*«i'i.-h t,:.* i ..ir\iii;: fruin li;:ht dull oran;^!*- 
r«'i| to d««|» I'i.id'l* f ■ J'! A ii » 
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Genus Loxia. The Crossbills. 

(8) Adult male more conspicuously colored than 
female; young with a peculiar first plumage, hut more 
or less similar to adult female. 

Prevailing colors, red, yellowish green, olivaceous, 
grayish, white. 

Like the preceding, these hirds have descended from 
a gray streaked ancestor, in fact, probahly from the 
same species. The colors are the result of sexual selec- 
tion, apparently, the yellow correlative of the red having 
been transmitted more or less to the females and young 
males. It is probable that Coccotliraustes, Pinicola, 
Carpodacus and Loxia all have originated from the same 
stock, the first genus alone retaining the yellow color in 
the adult male plumage, the others acquiring the red 
correlative. 

The white wing bands of L. leucoptera are apparently 
discriminative recognition marks. 

Genus Leucosticte. The Leucostictes. 

(4) Sexes alike, changing color with the season; 
young differ from adults at any season. 

Prevailing colors, black, brown, gray, white, red 
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UeNTH ArANTIIlJ*. TlIK KKhPoM.s. 

i^) A<lult male lufin- (*oii-|iirunusly roI(»riMl than 
n<iiilt feiiiali*: y«)Uii): with a peculiar tir^t pluiua^e. 

Pn*vailin^ color?', hrowii, white, jrray, n*<I, pink. 

The cuhtr!^ iif tlie Vdun;:, fennih* an«I adult, re|ire?»fnt 
three !*tHp*<i in the a*<!«unipt inn n{ th«- r«*l enlnr, tirj*t the 
plain !4treakefl )>ir«l. n^>t unlike tin* pine ;;f»liltin<'h /S/nmiM 
ftnuHj, next with the red <*ap (acquired first hy the nuile 
A* a !iexuul rliarin, and afterwards transnutted to thu 
feniiih* hv h(*reditv), antl lar^tlv the nd on the riinipand 
under partii. There i« a ti'iidency toward** tlie anMunip* 
tion of an alhini^tie plunui^e in the northern ff»rnif» of 
thi« );€>nurt. Ju^t a** the two lar^e forniH, Tinieola and 
Coreothraiiste;*, !*eeni to haveeonie from the i«ame ?«toek, 
and d(*vido|>4*d, one the red and tlie other the* yellow 
e«dor, KG also ev«n m<»re intimately th«* smuH form-* 
Acanthi* and Spinu* appear to In* relat4*d. TIm* pridialde 
genealogical connect h»n- of the irem-ra thus far con- 
sidered, which "♦•«-m to roii«titule a i:ri»up hy themselve«*, 
inav Im' iiiflicalt-d hv th«- fidlowiiiu •lia^'ram: 
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\^ the iiifih* iri uniforiiily iii<»n* hri^litly <'(»Ion*«I aiul 
htt» tuoro !4|H*cial luarkin^?* than th<* f(*iiiaU*, tli<* colora- 
tion liaH un<loul>t<<Ilv \*vru a<-(nur<*(l l»v r'rxual ;i<*l<*rtion 
in Hrronlanrc witli tlic law of tli<* a^^ortnl<*nt of pij;- 
ni«*nt**. Kefrn-nn* lia- aln-ady U^n ina<l«* to the sup- 
[Nifiition tliat tlii^ ^nhh ii <Mi|or whicli was a('(|tiin'<| for 
ttflornmrnt nuiy liavr hrrii utili/.<Ml for protcrtion ^in<*o 
the Coni|Hi!»ita» to whirh tht-v -o ronintonlv rc>«ort are 
rolorcMl thiif* (-«•<• intt' . |». ll«r>). Tlif pine finch (S. pimiM} 
retaini* u phinui^c )»nt litth* modified from the hinl which 
wmn tin* roniinon ancc-^tor of tlic entire ^roup. 

UKMH ri.K<THorHKNAX. TlIK SnoHKLaKKH. 

i*\) IMuniu^e of male and female changeH with the 
•4*HMiii; niuh' unlike femah* in ImiIIi pluina)^e?i; youii^ 
wiuiilar to female, hut duller and ntore !itr(*aked. 

rrevailinjr cidor-. white, hhirk. jiray. hrown. hully. 

Tliere \J^ a -troii^ trnd«-my in tin?* ^enu- towardn the 
a«<«umption of a ciimph'tely whit«* plumage. The ances- 
tral form wa- a ■»tr«ak«d hird. a- -Imwu hy the pre-eiit 
ronditiMit iif th«- yiiuiiL' N«'\1 a Ma* k and whit«* plumage 
tra** a**r*umed. whi« h -till p«-r-i«'t- lo a i-«Ttaili de^jree, 
although the Mark i-* h«riimiii^ rliminated. Thu** Mr. 
E. W. NeUoii writi- a'' fidhiu- <Miir«rnin>j an ahnormal 
/*. Mi'if/f* * " < ht«- «p*( iiiK-n. a f«inal«', ohtaiiied at Saint 
Mi«'liatd«», April. 1^7'.». i- pur** uhitr ovrr th«* entire 
Utdy. with tlif tX( rpt ii»n (*nlv <if tli«- tip*^ of the prim- 
arie* for 4iii in«h fi««in tln'ir «ioU. Tin* part of the 
pritmin*'* !• jet hla»k. iiiamly nn th** nnit-r w#di, with a 
narr«*w •tl'j^f of whiti .it thi- tip. hut tin "^haft and ino^it 
of th«* out«r u« h an u l.iti- T)i«- tail i-* pur«- wlntr \% ith- 
«»Ut a trii«e i.f hla* k lit' l-a i t h« fijitlnf- are Hot 

Idai'k. a- i-> u-ual'v iIh • a-< \\ith thi<- hn<I. htit ar<* dark 

* lt«|'- rf .}'■ u S %: .t %■ ii '*. t\ I l.«>i.>t.« fi.«i|«- iii \U»k« Ariil<* 
fWri#^ •>! I**it |*«tr'l .t. « :.!.•• ti-ii « till Hi,' HrrtHr. r h Attuv.f* iH^ 
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Booty plumbeous. Feet black, bill pale. This bird is 
not an albino, as is shown by the black wing tips, which 
have much the same color arrangement as is exhibited 
in the gulls." As Mr. Nelson also found other speci- 
mens whicji were abnormally white, though not albinos, 
it appears that these must be individuals w^hich have 
advanced beyond the species. The utility of a white 
plumage to an Arctic bird like the snow bunting would 
at first sight appear to be very manifest, yet, on further 
consideration, it is found that the nest is not built in 
the immediate vicinity of snow, and that accordingly a 
white plumage would not be protective during the breed- 
ing season. That the black is the earlier plumage and 
the white a later phase, is proved by the fact that 
the base of the feather is nearly always black, the tip 
alone being white. This might be suggestive of a direct 
influence of arctic cold iu whitening the plumage, re- 
gardless of utility. This view is strengthened by the 
fact that it is during the winter months that the back is 
white, this white edge of the feather wearing away at 
the approach of spring (see Plate I, fig. 9), The back 
of McKay's snowHake (P. hijjKrboreua) does not become 
black in the breeding season, the white feathers remain- 




EVOLUTION OK TIIK tnl.oH?* OF IlIUDs. lUKi 

[ I UK LoMi>ITK>. 
(tBNt'fi KHYN< IIorilANK** ' 

(r>) Adult lualr in hrrcdiii^ plunm^i* (liffrr** fi«»ui 
friiiaU*. Vftiiii^ with a |i(Tuliar tir^t phiiita;:**. 

I'ri'VHiliii^ rnhir?*, whiti*. hiark. ^ray. Kmwii. (•Iic«*tiiiu, 
»»uffv. 

Thin jjiMiii** i- rlo^rly alli«*«l to tlit- |irr<*«Mliip^ in rr^anl 
t«» it«« colon*. Iiiit ha** iif>t n*^i<l(Ml m> Ion;; or 1k*«'1i ^o iniirh 
roiifiiiiMl to till* Ar<*ti<* rr)^ii»ii<«. aii«l lifiirr ha«» not nv- 
i\\iiTvil till* !*unir amount of whitr. It i** a ;*ii;nttirant 
furt in thif* f'oniHTtion. I think, that in tliin p*nii!* al- 
thou};h iIh* plunui^c thw- not UTonu* whitr in winter 
th«* Murk nnirkiu};** an- lar^jfly «»h!»ruro«l cither l»y white 
of huffy tip* in ihi* fi-aihiT-. Tlii«* nii^ht well Ik* in- 
t«*r|in*tf(| a^ the mnnnc'ncenient <»f a rlinuitir intluenre 
nhirli will rulniinate in a white |»luina;!t*. Natural 
M*le<'ti«>n wouM faviir thi- (*han^«* a- re**ultin^ in a 
warinfl*r wint«r «ln'»-. Th*- ehara<leri'*tie nnirk« of the 
(IitTerent -|Mr|i-- art- apparently 'lirertive and «li«»frnn« 
liiatne r«'i'<>jiiit h>n mark'*. 

<iKSi- r«MM wi-. Tni. \'i.-i*i.i: Si- \*i:Kn\\>. 

(1) A«luli iii.il*- Ilk*- ft:nal«-. youii^ like a«lult. htit 
inurkin;:-' ilull* i . 

rrevaiiin;: t"l"i-. I'Tmuu. iufou«. irrav, white. 

Thi^ i« <*ii« iif tli« pi.iinly itttii«il ^imuipI hn>l- in 
«hi«h \ery littl* ^p* i lali/at i'»n •*( markiii;^ ha- h*eu at- 
tuin*-<i, till- «««l«'i< )•• Ht^' pi<>ti< ti\«- in natur«*. The <inly 
rei i>;^niti<»n ni.iik :- tli* whit* 'Mit* t tail f«-.itht-r«. unle«« 
the ruf«>u* pat« li •:• til* ujiip! «'.\*ii- !•• « Mii-nli-ritl a» 
•u« h. 'Mil- l.it!i : !ii.i\ )•*- a il:** t iiiiiiiatn • mark, at- 
th<>ti;;h It -**n.- i.ii'ii'. • "ii-]»i* u*»u- «ii«'Hjh. < Mi the 
<ith«*r hnii'l It 4alt!t •*. vw ii 1h i'lok* •! upon a- the |f«ult 

i»f Mtual -• 1* * li-!i f'l .*. :- n-'t hi;:hly i n"«i^h •l*\eli»|»ei| 
t«* lni\« 1h « h < "iiipi* t* i\ ttau-mitteil til tin female. 
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Genus Ammodramus. The Savanna Sparrows, etc. 

(1) Adult male like female; young more or less 
closely resembling adult. 

Prevailing colors, black, white, brown, gray, buff, 
yellow. 

This genus consists mainly of unspecialized streaked 
apecies, although a greater degree of development is ex- 
hibited in a few forms. Moat of the apecies show yellow 
either on the face and superciliary stripe or on the edge 
of the wing, or sometimes in both places. What its 
significance may be I will not attempt to suggest, for 
although it may be the result of sexual selection it is 
present equally in both sexes. Climatic influence has 
played an important part in the differentiation of the 
various races, particularly of the A. nandwichenfiiii group. 
The seaside sparrow (A. maritimus) has aaaumed a uni- 
form coloration above, but the young are atreaked like 
typical members of the group. 

Genus Chondestes. The Lark Sparrows. 

(2) Adult male like female; young like some ances- 
tral stage of the adult. 

Prevailing colors, black, white, brown, chestnut. 
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••rM*!* ZoNMiTHK'IIlA. TlIK \VllITK-r|lo\VNKI» SpAK. 

ini»*«. rrr. 

(*2) A«ltllt iiial«* Hk<' fniialr; vtMiii^ likr souk* uiir<*;4. 
trul f-tii^<* of till* a<hili. 

rr«'\iiiliii^ tolory. MiK'k, wliitf*. hr«»uii. ^niv, y<*llow 
Tlii** ^riiti- hii'* Iktiiiiic iiiotlitinl from tlic primitive 
l«ir«l l»y In^iii;^ tin* ••trtak** on th*- l»n'a«»t. a riirn*'*|M»iuliiijy 
<lark«*iiiii^ i»f tin* l»at-k. aii«l l»y tlir a<'ipii>*iti(»ii (»f highly 
( hjirtirt«*ri^tir n-ro^nition mark** alMitu the lo*u<l. Thfse 
iiiarkf wrn* proWaMy prniiarily of u**«* a-* (iiHrriiniiiativt* 
<-liuriirt4*r<4. Tln'y wouM ll»«ii In* iiii»-i inTi»s!4ary during 
tlif l*n*«'«Iiii^ pif'a-'Mii, at wliif'h tiiiir thry rfarh thfir 
iiiuxiiiuini fIrV(*lo|itiiiiit. Without tin* introilurtion of 
any n^w rolijr-*, !*Uiii -»trikiiii: <lifr«-riMiff?* -arr |>ro(lu<*r(l 
A* lN*tHt*«*n /. '/Mf I'i'Ai. u itli it- Mark In-ad und throat, Z. 
•iMi«fi///ii. with it- |iui«' \\hil«' -harply «Iilin«*(l patrh of 
w hiti* oil ih«- 1 hr«iat . ati<l /. /♦ »** i7»/i/ •/-. with iht* charartiT- 
i*tif' Mai k liii«- Mil th< h*a<l. Still «litT«t«nt ttn<l «'«|ually 
ut'll niark«*«l i- / '.'/••»>"'.# in hr«'c<liiiL' pluiuii^**. although 
111 wMit«*r thi-« I.i-l \\\>' l»iitl- art- not -n rca«lilv ^li-^tin- 
;:tn-h«'fl at a «li«>tan<t-. It i- it n"ti worthy fart that Z. 
•i//*ii ••//!•, iilth.iij-h -«• «litf»"r«!itl\ ni.iik«'«l, ha'^ tht* !*aiiir 

• h««!«- of v«ll<iV* <»ii t h*- h*'.i«l a- /. ii'Oni'it'i , hut lomtiMl 

• •11 (h«- -U|*<'r* ilniry -ttijM . in-Ti .i<l ••f on th** in(*«liiin liio*, 
a« in th«* hitt* r. 'I'hi- i- a f.i< t of -<ini«* !*i;:ititiraiH*«> with 
ft'^ard to tht' hiu i^f th«- a-^ort tniiit of |ii;;inrntH. It iii 
aNo Witfthv of tH>l< ihat lh«- \«llou *>i /. ^tUnmUit* !?• i|i«*- 
trilti]t«'i| u** III Aniinoiliiimu-. I<irthi- iiiav iipllrati* fitlH*r 
a ^t'lH'tir rclat i«in-h:p ••! .i 4i>iuiii«iii < iiu-*- at Hork. 

tfi:M * Sn/i ri\ I iii 'li:i.i. Siv\i:hi»u-. (*iiirriNu 

Si*j|KIO»W-. I 1. 

rjl A'iult tii.ii* i:k« f« ni.ii*- votim: l:ki* -onit' uiH*<*ii- 
tral otat;*' "f tht .i<ii;.t 

rr«-\aihit;; • ol..r-. )*Iii« k . h intc. hrou n, rln'tttnut, ^tul\, 

JO 
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The birds of this genus, like the preceding, have de- 
veloped from a form streaked above and below, this style 
being preserved in the young of all the living forms 
except S. atrigularis, in which the streaks are but very 
faintly indicated. The only specialization has been the 
loss of the streaks on the breast, which has become uni- 
form whitish, and the acquisition of a chestnut colored 
cap in some species, and a black throat-patch in S. atri- 
gularis. S. pallida has the head striped in brown, black 
and gray, while S. breiveri seems to be without any form 
of recognition marking. Recognition markings, when 
present, are rather discriminative than directive in their 
nature, the habits of the birds rendering the latter un- 
necessary. 

Genus Junco. The Juncos. 

(2) Adult male like female; young like some ances- 
tral stage of the adult. 

Prevailing colors, dark slate, gray, rufous, white. 

Although plainly enough deriving their origin front 
the same stock as the other sparrows, the significance of 
the colors of this genus seems peculiarly difficult to de- 
termine. The white tail feathers form an excellent 
directive mark, wliilt; the wiiiK buiidb of /. uikeii 
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ttKXt'M AMrilISl'I/.A. Hl.A< K-TIIHOATKI> SlMllUOW, KTr. 

(2) Adult mail* lik«* fciiialf*: yoiiii^ lik<- ^ouk* aix-fH- 
tml t^tup* of the a«iult. 

rrt*vailiii^ rolDr?*. Mark, \vliit«-, pray. Krowii. 

Alth(Mip:)i tilt* n»l<»r^ of tlii'* ^fiiu;^ an* «l<M*i(U*<lly plain 
tlir iiinrkin^!* an* ('oii«i(l«'r:iMy -iM-riali/tMl, tin* ^nu'ral 
t<*tifh*iiry of roloratinii U'iii^ <*oli«l rather tliaii !«tn*ak(*«|, 
•n<l thf ^iMMial inarkiii^^ Im-Iu^ .**tron;;|y (h*vclo|iiMl. Th<* 
whiti* ^ii|M*rriliary i^tripc of thr hhick-throati-fl Hparrow 
fA. hilinrnttif a> «ii-tiii^iii-h«'4l from tht* th<* Hiipraloral 
whitf fi|Hit ill other f|i«M)i-<*, i« a fli**erimiiiative mark 
apparently. The ev«ilutii»n t»f tin* hlark throat-patch 

may In* traoftl from the ^a^e ^parroW f A. f>rfii nmuh nuin) 

ii'h«*r<*tlie ••i»i«Ie?* «»f throat |are) marked with a ^erie^ of 
narrow (lii<4ky j:rayi-h -treak*', htit im eontiiiuoiin «tripe/* 
through BelTy <«parrow /.I. '•*///; whirh ha- the ** ••iih'H 
of throat niarkeil with a hroad rontiiitiou?^ ^tri|H* of 
l*hii'ki*th/* to till* Mexiraii form-* in whirh viv find the 
" up|Mr part of thii'at hhi<-k. th«- jMijnt 4>f the rhin white. 
f«>re-neek and loui r pait t.f (hi«i.it tuiiform a-h j^ray:*'* 
and tinallv A. h,/tnf'tf»t |. reai-liid with the throat eoin- 
pletely hlaek ill tht* a<luh hilt uhite in the Voiin^. It in 
duuhtle«« a diri'«(i\«- tuaik. altllMtl^h pifihly ili**('riin- 
Illative in fuiK ti<in. 

ttKM** VkH \ \. lil fill -•« ItoUM.n Si'ilticow. KT« 

im) Adult ma!*- like fi-niah* v>>un;: like -niiie ane«*«. 
tral ••la;:e of lh«' adult 

I'rex ailing: i .il..!-. M.p ki-h. u hit*-, a-hv. ruf<iu«. hrown. 

The plan id « ••'(••rat i*mi iii th;- jjt-liu- i« ininiN one 
i;reutly nf Spi/*il.i. p.irr.i ii1.it1\ in tin- pr»— enei* «if u 
rufoii** ( t**\s II p.iti h Ml -"lut -p* « :« " and th«- -uh«lltutioii 

<if Atfeak* "Il th*- t<>)« of titi \i* .ui III <ith* r- The VoUII^ 

are Iiiueh iii<*r*- d« • id*'i!\ -!i*-iik<d than the ailult. there 
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being a tendency towards the assumption of a uniform 
coloration. Climatic influences and isolation appear to 
have played an important part in the origination of 
specific and varietal differences. 

Genus Melospiza. The Sonq Sparrows, etc. 

(1) Adult male like female; young similar to adult. 

Prevailing colors, brown, rufous, gray, ashy, white. 

This genus is comparatively little modified from the 
streaked ancestral plumage. The general effect of sun- 
light upon pigmentation is shown by the tendency of 
the breast to be white and the back dark, although the 
bird is streaked both above and below. The special in- 
fluence of the environment upon the colors is shown in 
Plate Xlll where the color of the back of each race is 
marked in the locality inhabited by the respective form. 

Genus Passerella. The Fox Sparrow, etc. 

(1) Adult male like female; young like adult. 

Prevailing colors, brown, rufous, gray, white. 

The transition from a streaked to a uniform mode of 
coloration is shown by the backs of P. ilUica and P. 
iliaca unalimchcensis, which are races of the same species 
probably lui-t;t'lv due- to i-lniLHlk- iiiilui.'iKT?*. Upoii tht' 




RVoM'TION OK TIIK (OLoU.s oK IIIKIis. IM) 

Miv tiiHrkn. It !•« •«|»rriuli/r<i lH'y<»u«l thr .•«tr<*uk(Ml pluiii- 
agi*. an«l tin* liriui ha** (Ii.-*tinrtiv4' although viTV dull 
inarkn. Tht* only niiiHpictintiH rhara4*t(*r whirh ha> fxT- 
•iftt4*(l irk th<* yt*llnu* <m1^c of the win;:. H'liidi i*< appar<*utly 
either h f*<*xual (»r rfCfi^^nitioii marking. (i«*vr|ii|M'4l upon 
thif* con!«|»i«*uou?« phu'f (•»«'#• It tit', p, r^-1 ). 

rJ) Adult mull* lik«* fmiah*. or(^)in<»rc ron^^piru- 
ouolv rolor<*(l than f«Mnal«*: vouiiu lik<* •*onic an<*««!*trul 
f»ta^** of tht* adult . 

rrfvailin^ color-, hla«k, uhitr. hrown. ruftui^. <iHvr 

Thif« Kfl*iiti'« i** of partn ular iiit«*r«***t in tin* ^tudy of th<* 
evolution of color. In th«* tirr^t pla«*r. tin* n*latton of 
thi* M«xi*n in -in-h v«-ry r|.»-rly alli(*d -pi*ii«-« a> /*. #17/- 
ihntfththniinum and /*. ,i,'ii nhititm^ rhiin;;*"* in n*j»ard to 
th«* r«irr«**|M»ndinri' of ii»|«»r. AuJtiu. th«-n* an* tlircc 
i;roupf« of -pt'i'if in ilif ;:• 11U-. and tln-y ••••••in at lir-^t 

);lun<'«' t*» Ih- hMp«-|i —-ly diff« ri-nt in p«»Mit **i r«i|or «>ri;:in 
An «'\aniinati«»n ili-rli.*i— tli» i!ili-r«-*!inL' fa«t. how«'V*'r. 
that tlM'f*' arr ni«>t*- p>nit« «>f -iniihitity than w«»uld at 
fir»t ap|M*ar TIm- lii-t «ji'iiip :ii<liid«"* /*. #»••/'/• r«»yiA '/••»/. 
ii«»'*. /*. tifi'ff'if"* I t« .tli» -••••nd /' < /*/•'!»' n* -. and iIh* 

third /' /•••.•'* I ill 'iitri-nn'!- lH't\vi-«-n llo- lir-*t and 
f*i«-ond ar«' pi < nil. Illy -tiikiii^. \i t it uill )m> nntiii-d that 
tlt«* «iihir •»( th« tl ihk- "f t|»t I.i^t i«» th** -aiii«' a- iIh» 

« rown id (Im- h« .id ••! *h«- till, and at i-iirdinL'lv iiii;:ht 

Im* t*\pLi!ii« •! in .!• « "id.iii* < \\i*\i !}i« \.i\K of 4i-«<«i t iiii'iit 
• if piKliH-iit-. tht • • i'S l-«::.j d:*M il*iiT*«| !•• iJirfiH-nt 
part-ofth* i""i\ :ii d;lf« !• i»t -pi « i» - /' ,.,».»'/»'.•* ha-* 
tin* f«-athti- "f l!i» ?l.i .1* -':l-'» 1 !u;iiall\ iii.iik»-d with 
with u hiti . -I, .w in^' •!. r .•!■•!...:•. !i id .» \\ !..'t threat, 
f»U« li a» /* '• ' '!. I- *•;■:••• :.? 1 !»• 'iin \ |..ii t iiUiut 

wht* h t)jt t* •I}-] • -It' t • ( • - :. • diti.i ult\ id • xplaiiatlofi 
it th«- •di\ • ;!!« • h t ..i-i .1 t L- I .i» L in /' . /. ^n i/i »•• Tht* 
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following attempt to explain it according to the law of 
pigment assortment may seem forced, but is suggested 
for what it is worth. There can be no doubt that the 
orchard oriole (Icterus spurius) was originated from 
the same stock as the other orioles, from the fact that 
the young phimage is almost identical in color with cor- 
responding stages of other species. Here it seems that 
an intensification of yellow has produced a reddish 
brown instead of scarlet or crimson. In the same way, 
it is not impossible that the rufous color of Pipilo has 
been produced by the intensification of yellow, which 
color is present in certain members of the genus, in- 
cluding P. chlorurua. The combination of the yellow 
with the black would produce the olive green of P. chlo- 
rttruB. As showing the relationship of P. fuacua, it is 
to be noted that in this species the feathers of the belly 
are white, basally, indicating that this part was formerly 
as in P. maculatue. 

These birds are all the descendants of a streaked an- 
cestor, but what factors have produced the wide diversity 
at present exhibited we cannot well determine. Complete 
and long continued isolation of the original species into 
three sections may have started the different branches 
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l>y litMManl (M'f «fii(' . p. *J.^)tliiit when food clmn^f^H the 
4*fili>r of tlif pluiiia^i* n rtaiii parts an* iiion* Tra<lily 
tttf«*rtiMl than other** may arrotiiit fur the color running 
«l«*wn xUv hreu^t in ryrrhulnxia aii<l not inchnlin^ tin* 

^tKNTfi IIaiiia. The < Juohisk aks. 

< hM A'hilt male u\i*rr rnif>pi«-ii<insly rohirtMi than 
f«*niul<*; youn^ niah* <tir-*t autmnn) unlike a«lult of oither 
M<x. youn^ feinah* like a<hilt fenuih*. 

I'rfViiilin^ riih»r-. I»hirk. wliilr, rose, yeUow, hrown. 

Th«' two ••|MTieM ron**titutin^ thi?* p*nus are poruliarly 
niti-re«tin^ fri>in the ^reat ditTerenec* in the adult unites, 
and tlu* different **ta^«*^ of •>|N-4Mali/.ation from the rom- 
pHrntiv<dy unmoditied vounL' plunni^e. \i* these differ- 
ent «»ta^e*» of tran-*itioii ui-ri- ;:ivrn previi»U"*ly they need 
not now \h* repeated (^i-r 'I lift, p. 'J'J.'I). Srxual rtelertion 
lia* apparently Uin hy far the mo*.t important faetor in 
the ••vo|uti(»n **i till- iMJiir'* tif th** adult nuile, hut the 
ron-ph uou*« uhit«- aufl Ma<-k win;: jind tail markin^^ are 
ilouht]« «« rer.i;:iiM i««n 111. irk'*, partly djr»-«tive and partly 
•ii«<Timinative. 'I"h«* ••tnkinir exaniph- i^f «'orrelative red 
and y« liow in tin* ;:• nu- h.i^ hi in outtirimtly <lwelt u|M»n 

I MM* 'iiitr , p. l.'.'i I 

tir.M- r\*-Kl:IN\ TmI. \'\KIKI» Hi NTIMi. KT«". 

(7| Adult mall* niiin «'on<*pi< Uou<*ly «'4>lored than 
fenuih*. ymm^ liki' f« niali*. Iiui ;:enerally '^omeuhat 

duller 

rre\iid)n;: «'»I"f-. M.i«k. \\liiti-. i«d, purple, him*, 
yi-llow. ;:r«« n. hpu !i 

Thi* ;:tii!i- Im1..i,^-- pi«»piTi\ tti ihr trt»pii"». and the 
mull*** hii'.* .i!l till -.v'.tl!li .iiid diver^itv «>f «-M|i»rine of 
hird« from tli,it rt-; ■:» '11.* i ••[••r- appear t*- U- prinei- 
pally dui- tti -I \ii.il -t^ittii.ii f.t\iire«i hy a tropiral en- 
%ironni«nt. ilo fi mah- Ih in^* dull hrown in reniurkahU* 
rontra"t to th«* male*. 
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Genus Sporophila. The Sbedeaters. 

(7) Adult male more conspicuously colored than fe- 
male; young like female, but young male generally 
intermediate in plumage between female and male. 

Prevailing colors, black, white, olive, brown, gray. 

This genua is apparently becoming melauiatic in ac- 
cordance with the laws of growth and specialization. 
The colors are doubtless useful for purposes of recogni- 
tion. 

Gbnus Euetheia. The Grassquits. 

(7) Adult male more conspicuously colored than fe- 
male; young like female, but young male generally 
intermediate in plumage between female and male. 

Prevailing colors, black, white, gray, yellow, olive 
green, rufoua. 

The yellow and black of this genus are refined from 
the olive green of the back. The presence of black upon 
the breast instead of the back would seem to be in oppo- 
sition to the rule that the excess of sunlight has caused 
the greater part of pigment to seek the back, but may 
perhaps be interpreted in harmony with this. Where 
black is the result of an intensified brown or blue it ap- 
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mull*; yuiin^ with a |H>('uliar iiv^i pluina^r. but similar 
to that of f<*iiialr. 

Prt*vuiliiii; mlor-. I»hitk. wliitf, i:niv, vi'IImw. nifou^. 

Thl!* hinl J»hnH> ihn-i- Wrll iiiarkr<l r«la^«*?^ i»f «*volu- 

tiuiiury projjrf?*'*. frtun tin* youii;: pluiuaL'*' thnni^ih ih<» 
adult f<*liuih* to th«* a<luit iiialc. Tht- fo)or-> nf thin ^riiu** 
an* i<h*iitirul witli tin* |inr«-«liiii:. fxtipt tin* Mlivt* ^htii, 
whirh i« wanting: in th«* |*r«*««iit uroiip. Tli«* «ll^trihutioll 
iif r<»hir, liowi'Vi-r. appear- to havi* \*vvu rather Iiu»n* 
«*oiitroIhMl hy i^ixtial ^xlirtion than in thi* pn^vioim 

ill*»tUlir4'. 

tflCMH ('AI.AMO.m-I%A. ThK L\KK BiNTINO. 

(r>) Mtth* ill hriMMliip^ plunnt^f (liff<»r^ from ffiiiah*: 
youii^ witli |NTuliar tir*-t pliiiiia;:^. 

Pri'Viiilinj: <o|iir-. hhi<k. uhiti*. hroun. -hity, jrray. 

Th«*n* i<* a •*troii}^ tfii<i*-n(-y touar*! th** ar***ntiiptioii nf 
a iii«*hini*»tir phunaL'*- in tlii* L'«'nn«. aUhoii^h worn only 
hy thi* luah* (iiirin:: th«* -uninMr. Tht- <-oii>.piruou<« whitt* 
wiim patrh !<* pr«>)'a)'l\ a (lir« rtixr mark. 

FAMILY TANA«iKII>.i: Tni T\n\oku:^. 

Thi«» family •«»n*i't» •»f hrilhaiil tn*ph'al ^rinTa. a f»*w 
(i|N*rii-» of uhi'li li.i\»- -pr«'.i«l •»%« r iht' hop-al pro\ iiof 
Th<* ft'tiiah- ai« 'in!! < •l^ir* •! .iihI tin* yi'iiii;: ^t-iH-ially 
rc*pr«-««-nt a -till •.iili»i pha-*- nf <li'Vi*l<ipm«-iital hi-ti»ry. 
But tw«i ^riit-ra ar« pii^i-nt uithin our limit-, Kuph«*nia 
aiii| riraii;:a Th* pt* \atliiii: lolor** of th«- mal«* of tin* 
ft>riiM*r ar«* hlu« . I'Li* k .iii^i < hf--!iiut ^r ruf'Oi* nf thi* 
latt« r •«arht. \..! .w .i:i<i Ma- k Tii* f«-malf «»f l'iran;;a 
1^ «»li\«- j:« • II aii-i \ • . "\\ . I |p- I .il.ii - .»f th«- m.»!» ha\ iii^ 
Ihm-ii pr<>«iii<i<i 1.!-* ' •:.. .i--.ii:iu« lit nf pj;:iii«iit* into 

V«-Il**u ait'i li a* k .1 I -• • •til l>\ an liit« ii-itn-atloii of 
th«* y«ll'»*%' inti. -• .1! • • rii» r«-latioti-hip ff Kuphouia 
to I'lraii^M. -•■ f ir .»- .- ■.il'»r- ar** < oiir«*rn««l, i^ •h«»wii 
hy th«* pluma;:* **i t!f ft mah- which i« «-o|Mrt-(| an mIivi* 
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green, more yellowish below, but, unlike Piranga, with a 
blue patch on the head. What this blue was derived 
from is not apparent, unless it is separate pigment which 
is wanting in Piranga. 

FAMILY HIRUNDINIDiE. The Swallows. 
All the members of this family are specialized beyond 
the streaked plumage, and the tendency is for the back 
to be darker than the breast, both being marked with 
solid colors instead of mottlings or streaks. Alt this is 
the result of specialization in accordance with the gen- 
eral laws of pigment deposition. The colors and mark- 
ings which cannot be explained by these general laws 
appear to be the resulttof sexual selection. 

Genus Progne. The Martins. 

(7) Adult male more conspicuously colored than 
female; young like adult female. 

Prevailing colors, black (metallic bluish), gray, white. 

The male represents the culmination of specialization 
in a black plumage, enhanced, by sexual selection, by 
burnished blue lustre. The female has the underparts 
gray, becoming white posteriorly, showing the manner 
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or If**!* wliito iir ''UfIu''f«I with ru-lv in«»n» nr l<*s?* in- 

tfrll!*4-lv. 

Tin* diflenMit «lianiri«Ti-itir mark- Wftr j»rol»al»ly «lf- 
Vfl«>|HM| UA (li**rriiiiitiiitiv«* rliarart«'r** tir**t and aftorwards 
iiKNlitHMl l»v ^i|•xual <*flt<-ti<»n. 

<iKNr?* TArilY* I\HT\. WllITK-l'.FM.IKP S\\ AlJ.oW. KT<*. 
{^) Adult UUi\r Iiion* riMI«>|>i('UoU**|y rolDHMl tlltill 

f«*iiinl<»: youiii; with a p* ruliar tir**t pliiiiiii^e, althou^li 

• iiiiilur to ufhih**. th<- I tilor-* Ihmii^ <luU«*r. 

I'rfvjiiliti^ nil«»r-. -i««l hUu*. hroii/i- i:n*fii, purpli^tli, 
vioh»t. hrfiwii. wliiti*. 

Th«* U'HUtiftil roh»r?* of th(* iultilt*« of tlii<< ^eiiii** an* 
thi* ri*-ult of *««*xual **«'l4'«tiMii. thi* friiitih\ piirticiihirlv 
of iUv i*xquUit«*Iy tii}irk«*d viohi-^rrfu •*wiillow <^ T. thnhin. 

• iii'f/, Immii^ iinirh diilhr than the iiiah*. Thi«> i< an iii- 
f»tuiif«' wIh'H* Mr. \Valhn*«'*- th^^irv of th«* (lull rolnr?* of 
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ffunih' hinN a- tlo* n-^ult of tlo* -upr«'--i<»n nf hri^ht 
lint" from nf*«*(I nf pp»t**rtion appfar** t«i )h> uttfrly un- 
t«*nahl«*. \Vhii«-. in «iiiitr:i-t Im -ohh- ilark rnlor i* th«* 
nioit «i»n-pi«UMU- niaikiii;^ in nainrr. TIm» nn<h»r part** 
of th<' f«*niah' <»f thi* hird ar«- ptiri- uliitr a"* in th<* nnilt*, 
hut X\\v vitd«-t-i:r»» w r*%\*%x^ of thf niuh* whi<-h an* Iwauti- 
ful hut in ni» way ijlarm;^ or « ••n-piruoU". an* niu<-h 
dulli'd 111 th«' f«'nial* . < niii IwiNfly -howiii;: that tin* n«*<*d 
for pfoti'i tioti 1- iiiit th*- fa« tor in thi** in*>tan«'«-. 

likNi** rii\iini\ Tni. IUnk Su\iio\\. 

Ol.M*» SiKi oipMi-TM:\ \ TiiK l^»i i.n-uivoi:ii SwAl.- 
lo«. 

{*!) Adi:!t iii.ih t:L.< f« iii.il*- \ ••nii;^ -iinijjir to adult, 
hut "ono* of thi fi.itlpi* u:th lij^'ht* r t-d;:!!!*:- 
I*rf\aillli;: « "h't-. ht-'-.* I* . ^'f a\ . uhit* 

Tht •• iir« th« iw«» !• .1-' -p« • j.ij;/«'d *pi« H - in tlo'^roup, 
Immu;: ii'>t iinliki ih«- \««uti;: 'd tht pr«-««M||ii^ ^«*nuii. 
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The colors are to be accounted for almost wholly by the 
effect of environment and general laws of pigment de- 
velopment. It is a remarkable thing that two forms so 
much alike in respect to coloration as these genera are, 
should have no discriminative marks. It may be that 
the similarity of coloration is due to a retrogressive cou- 
vergance, this view being strengthened by the similarity 
of the coloration of both genera to the young of Tachy- 
ciueta. 

FAMILY AMPELID^. The Waxwinqs, etc. 

Genus Ampelis. The Waxwings. 

(2) Adult male like female; young like some ances- 
tral stage of the adult. 

Prevailing colors, black, white, brown, vinaceous, 
cinnamon, ashy, gray, yellow. 

I see no possible way of accounting for the beautiful 
soft blended tints of these birds, except by sexual selec- 
tion. The attainment of the goal of specialization by the 
male has permitted the female to acquire the complete 
plumage of the male, but the young still retains upon 
the under parts the streaks of the ancestral bird. The 
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<fK.vri* PnAiNopKPi.A. Thk I'HAINOPKI'LA. 

(7) Adult iiiah* more ^nll«|li^uou^ly rolored than 
f«*tiiiili*; yotiii^ lik«* friniilt*. 

Prfvailiiijj rnlor-. Mui*li l»lii(k. wliiti*. I»rn\viii?*li ^niy. 

TIm* nialf lia* iMM'oiiif roni|i|4*t<'ly ^lt»s-y l»lu<*-)»lu('k, 
with tin* <*x<*(*|>ti<»ii «tf tli<* \vliit4> rtMo^iiitioii mark on Xho 
witi^, wliilo tlif ftiiiah* i*« a browiii^li ^ray, not having 
y<*t ttr({uin*(i the •|Mriali/.atioii of |*i^tii(*iitation of ttic 
inalf. 

FAMILY LANIID.K. Tiik Suuikeh. 

(1) Adult tualf lik«* foniah*; youn^* !«iinilar to adult. 

rrovailin^ roli»r^. Iilauk, whiir, j»ray, l)n»wniHti. 

I am uualdt* to **u^'^<***t any -ati<^fart4»ry explanation 
of till* rolor^ of till** ^t'OU**, althoti^'li tli«* Mark lin<* 
tlirou>;h till* **id*'« «»f tli«> licad. and tlir lila«'k win^H an<l 
tail with the «'iintra**t4d ulnti* ar«* <*X(*<dI<'nt rcTo^nition 
markin^i<. I f.ul to «*i*f any partirular m^'d for ^u^h 
markiiii:*. ji- tin l^rtj- jiri- ii«»i M-ry -oiijil in ihfir hahit**, 
aiitl havi' no # n«iin«- to f»-ar. in particuhir. Nfithrr 
rould th«*?»«* !•«• d>«Timiniiiivr mark'*, for thi'van* i«hart*d 

* 

in romnion l*y all ()i«' ;:« mm ra. TluMr nri^in mu«t, a<'- 
cordin^ly, d.it«- back !•• <*«»m<* an('i**tral form in whirh 
fiU'h rharart«r- mav Ua\*' Imih t»f ulilitv. 



FAMILY \ IKKnNID.K. Tin. Vihkov 

tfUM •• VlKK«i. Tm». V|lil.o«*. 

(1) Adult ni.il* Ilk*' f*iiial«*. vouiil; mor<* or Ivn^ 
rlo^fdy lik«' aduil.-«r i^i m.ilr -lij^htly m«»r«* r!iiif4|iiru. 
ouoly <'<'l'»rid tiian f*iiial<'. \tiun;: h ith a |»luma|;i* filight« 
Iv dulhr than f«'inai« 

Pn*vailin^' i«»l««f-. l'la«k. whiti'. njivr ^'rt-i-ii, brown, 
gray. yt-lJoH. 
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The vireos in their colors appear to be like undeveloped 
warblers. The olive green, black and yellow, so char* 
acteristic of that group is present here also, but has not 
yet obtained the mastery over the gray tints. I believe 
this genus shows us the effect of sexual selection which 
has, comparatively speaking, been in operation for a 
short time only. Although a number of species have 
one or more geographical races, differing but little from 
one another, the species themselves are for the most 
very distinct, even though few of them have any par- 
ticularly striking individual characters. In some genera 
varieties merge into species in a gradual transition, as, 
for instance, in Melospiza, Sphyrapicus, Zonotrichia, 
etc., where the extreme varieties are almost or quite as 
different as the most closely allied species, but here, as 
a general rule, there is a considerable gap between the 
varieties of one species and the next most closely related 
form. This would seem to indicate that the different 
species had diverged quite widely before attaining their 
present distribution upon which the existing varieties de- 
pend. The isolation which produced the different spe- 
cies is difficult to determine, but it is a noteworthy fact 
that to the south certain mainland and insular forms 
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Provttiliii^ ^o|o^^. Mark, wliiir. olivr, l>rt»\vu. urtiy, 
Vfllow. 

Thf roIor?4 of iliJH ^fiiu- lmv«- Imtii <lfVt*lo|MM| in ur- 
rurdaiir4* with llo' liiw of ihr ii****<»rtiiiriit of pi^iiiriit**, 
but wlifllier !«<'xual -i'l«Ttion or ihmhI for rrco^nition lia- 
\tvvn tilt* iiion* iiii|M»rtaiit a;:«iit i^ not «a'*ily (•«*ta)»li*«li«<l. 
Both fuctor» havr a|»|>ar«*ntly )»c«ii o|M-rativ<'. 

FAMILY MNIoTII/riD.K. Tjik \V<M)n Wahiu.kk^. 

Tlii-^ fXtrn-ivr family i- |»arti<uhirly iiitrn ntin^ fnun 
thf ulniont uniform «h*;:n*f of "•|M'riali/ation of cohir 
iniirkfi wtiirh it |in-?»«-nt-. Th«*y an* iti U* t*x|>hiin«*<| 
|>riiiri|iully l*y tli«» iiitiu«ii(M* of ^«*xual $*<*U*c*tion i^upph*- 
iu«'iitt*<l hy th<* advanta^f of r«<'o^nition ninrk^. Th«' 
«liff«*n*nt ^«MnTft. with ^om♦• ffw «*x<-«»ption?.. an* rh»>i«*ly 
p'hitod HO far a** th^ir ('oliir** arr ron(-«'rn«*(l. nnikiii^ tlii?» 
fumilv on<* of tlic lM***t illu'^tration** of tht* hiw of thf 

m 

a»«*»rtni«'nt of |»i<jm«'nt<*. Thf |>n*vailin^ rolor-* of thi* 
c*ntin* family an* «ilivr ^ntn. hhok juhI y^^Uow. Th«- 
gray uhnh -o nfiin a|»|Mar* may In- <|ii«' to thr hha«li- 
in^ of thi- oh\»- i:r««ii. ih«- r«'«l. a«» m Srinpha^a, i-» oh- 
vi«iii"lv thi- n«nlt of int«n'*iti<-ati*in **( tht- vrllow, aii«l 
th«* rlii'^tnut ma\ )><• aN«' a iuM«h!i< ation nf tht- vrUou , 
miahi^ou- to ih«* • hanijf in If'iH" *y»»'r/i#*. Thi-^ h*a\t— 
th«* him* -till nna< < Munt«'«l for. an<l it mu«^t Im* rfinf("*<*«-«l 
that thi* 1- th«' mo<*t (lill:> nit color t«> <*\|ihiin in luirm«*ny 
with th«- hiu **{ |ii^mcnt a*«ortm<'nt. It !•* |in»hal»ly a 
nioiliti* atton <*f the 1*1. i< L pi;:m«*nt. howrvrr. In tin* 

ra*riihan warhh-r ^ /'* /• • ' » r/»i/, #,. iht vonn^ i* olivi* 

j{r«'«*n. an«l tlo- «i.l«iriif :),• iiilul! i- apparently pr«HlnitM| 
l»v tli«' lo«i» .if till vi li'»u pjjiu* :*t 

Th«' «lilf« r« li! -p** i« - "f a ;:* hu- art* a* a itih- -luirpiy 
iii*parat«' fr<>m ••n** aif'*h*r. an*! «!•• n^t hi* ii<l through 
loru! ra««- M^-t -pi • i« • ar*- n^t \iry \% nh*ly -prt-ad 

over th«*(onntrv, an<I a* i •ir«hn;:lv i •nnparatiVflv frw ar** 

• • • • 

«llVI**lhli* into ^ro^ruphiral \ari«*tn'-. 



320 california academy of sciences. 

Genus Mniotilta. Black and White Warbler. 

(7) Male more conspicuously colored thaii female; 
young similar to adult female. 

Prevailing colors, black, white, brownish (in young). 

This bird presents one of the best examples of black 
and white as cognate colors. The markings are modifi- 
cations of the primitive streaked plumage, the streaks 
having simply been defined and accentuated, but whether 
chiefly by sexual selection or by other factors, I ara un- 
able to surmise. 

Genus Protonotaria. Prothonotarv Warbler. 

(7) Adult male more conspicuously colored than 
female; young similar to adult female. 

Prevailing colors, white,- bluish gray, olive green, 
yellow. 

The markings of this genus are probably due to sexual 
selection, which has* not yet reached the end of its spe- 
cializing influence. Individual variation in the head of 
the male throws considerable light upon the law of the 
assortment of pigments and correlative colors. In the 
young the top of the head is olive green, but with the 
assumption of a full plumage the tendency is for it to 
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of »|ieciAlizatioti of the roHt of the family. The fact 
vhich looki* toward degeneration in ttnit iieitlier the 
adult nor the* vounu shf»w uiiv ten<len(*v toward a Mtreaked 
|duniage (unh'*«s th«* ^|»tM-iali/.«Ml hvtul stri|H*s of llelnii- 
theru« Ik* taken into ncMMMint) whirh we would ex|K*<*t to 
find if the l»ird*( ^\\\\ rrtainrd a primitive coloration. 
The general a?*|KTl of iMitli thf-e s|M»rie«* is that of form!4 
whirh had Immmi brightly (Mi|(ir«'<I und lo<4t all hut av<**4tige 
of their former •*|»lend«»r. Thrv might In* looketl upon 
then ai« geratologous form** (-<•<• an(*\ p. Is). 

ii%SVii IIkI.MINTJKM'IIII.A. <t(>I.l»KN-W|NtiKI» WaRBLKK, 

m-. 

(7) Adult mal<* u*«ually more con^piruouHly colored 
than female [(2) adult** sometimen alike]: young usually 
nimilar to female, hut HometimeH (H) with a |>eeuliar fintt 
{duinage. 

Prevailing colore, hiark, white, atth gray, brown, 
chestnut, olive green, yellow. 

S4*xual selection . aided bv i!«olation. ha*^ <Ioubtle*ifi 
U*en the chief fartor in the f»riginatinii of the markingH 
of thif* genu}«. The color** miiy all Ih* explained a*< nug- 
geiited in t«|>eiiking of the family in harmony witli the 
law of the fi«*<«ortiiifiit nf pi^iiifiit**. Cieographieal iM>b 
ation ha*« b«>en an im|Mirtant. tli«MiL'h probably not the 
only form of M«-gn»;::itiMii. The different HtageM through 
which the genu** \ih^ pp>;^rrfi.««il an* well nhown by the 
form«i of to-dav. The voung nf the TenneHfiee warbler 
///. itrrifrinn I whi* h i«« plain <»|ivi* green, pal«»r on the 
hrea«t. r<'pre««>ntti tlo* primitive plumage of the genurt. 
Through pigment a****(irtm<iit by »«'xual selection a yellow 
f r«%in patf'h wa** «b-\t*l«»p«-d . Tlo'ii th<* •t|N*cief4 wa«i iiiol* 
atc«d in tMo ili«lri' t«. ta-t aipl u«*»t of the Kockv Mollll* 
tain«, by tlo- i« <• a/» . Jipparfiitly TIm* ea«*tern •|K*eifii 
de\i*|ii|M*i| uhiti* ri* oijiiitiiin markings u|nmi tht* tail 
il 
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which have pereisted through all its modificationa, this 
character being lacking in western forms. Sexual selec- 
tion, aided by further isolation of some sort, next pro- 
duced one species with a yellow and one with a black 
throat. The latter by further isolation became subdi- 
vided into one species with the yellow crown persisting 
and another in which it is replaced by black, except on 
the forehead. 

In the west the color of the crown patch became 
changed from the yellow to a chestnut brown apparently 
by a process of intensification. The orange-crowned 
warbler (H. celata) represents the stage intermediate be- 
tween the yellow and the rufous crown. The general 
olive green color next became bleached out into an ash, 
the head being first affected, and at the same time the 
yellow of the under parts became bleached into white. 
Sexual selection, in conjunction with isolation, finally 
produced two species from this last one, one with the 
rump yellow, the other with the rump chestnut, corre- 
sponding to the changes of the crown patch. Two 
eastern species, H. lawrencei and H. pinwt, seem to be 
dichromatic, having the normal olive green and yellow 
colors, and in the same locality being found with this 
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iiHTely two dirliroic ?*jKTifrt, in oiu» of whirti ( H, yintm) 
the Xaiithorhroir (vcllow) piuifit*, and in tho ottior 
fit. rAryw'/*/rr'Uttu* IiMirocliroic* (wliitr) pliuse n»|»roh<»ntH 
the noriiiul ]»luinaKe — un<l admitting; ttiat i]wAv two 
•prricfi, in tli«*ir variou*« roiiflition.H, liyhridize (wlu<*lt 
MN^nif» to In* an incontrovrrtibh* fart) — wi* liavo an (*aHV 
and alto^^fttirr ]dau!«il»l«' <'XpIanation of tin* origin of tin* 
alinotit intfrniinably varialdf **i'ri<*s of >[M*rinn*nH which 
have ffiund ttieir wav into tht* ' wa5>tc-lMif(ki*t ' lahidled 
• //. /riirt«/#n»iir/ij#i/i^.' 

Whatever view may provi* to Ih» tlie rorrert one, the 
ini|H>rtant |>oint to note in tiiir« connertion i« tliat olive 
green and yellow neeni to Ih* v<*ry ehmely related to f^ray 
and white, and that the latt«T han the ap|>earance of 
heing a Meacheil out pha^e of the f<»rnier, due |>erha|Hi 
to the failure tode|Hi}4it tin* pi^in«*nt in ^ufiieient (|uanti> 
tieii. The ae«'onipatiyin^ tahle tdiowH th«* prohahle gene- 
alo|;y of the ^rnu**. I am lar^oly indehted to Couert' 
Key f«»r the H|HMitir rhara«ti*r«». which an* lln^re stated in 
a partif-uhirly t<*r"«* and foinpndicri'^ivi* talilf. 
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B«lovf white, Below yellawiBli, 
ruBip chestnut romp yeMbw. 
liVClM VIBaiKLOi' 




Lower parts whit^ ^ 

beck ash gny. 4^ ^. 

XiBDaOBBOHOHXAXiIS it"^ 

OBS7B00 



tower'parts' yellOW. 
back- olive" green. 



Color olive green, asby on head, 
crown chestnut. 

Crown yello 



Brighter. 
OBLATA 
X,xm80BNB 





Throat yellow 
Crown orange brown, / Throat biftck. 

color olivc^ 
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S4*xiittl i^flertioii u|»|K*^r^ to liuvc In*c*ii tin* cliirf fiirtor 
ill the ori)cit^Atioii of tin* mlor luiirkiiigH of titiH );i*iiu!i. 
Th<* oraii^t* lirowti of tltt* linMi.nt is uu iiit<*ii^iti<*iitioii of 

JflloW aiialo^ollA to tliut of tilt* rroWll of Ilfiininth(>j»hila 
celatti , 

The* youii^ i»liiiiia^<* ^liow« tli«* rojoration «if tin* priini- 
tiv<* binl^hili f»iiv(* iiii«l uray. 

<tB!«L> DiCNIiUnirA. TlIK Wool> WaKHI.KKS. 

(7) Adult iiialr ]iior«* ^oll^|li<'Uou^ly i'olori*<l than 
feiiiali*; young »iniilar to frnuili*. or (S) with a |M>c*uliar 
fin*t plunnigt*; or, more ranly, ('») mah* iiitf<TH fnun 
f««nial<* in bret'ding pluiuagi* only: young with |H*('uliar 
fir!*t plumage*. 

rr«*vailing i-olom, Mark, wliitf, olive grfi*n. yellow. 
orangi*. Muif*h, rhf^tnut. 

ThtTf* Mcenirt t«> In> littlf ijnuht that tin- varied color 
marking;* of thi** «'Xt<-ii«i\«- genu!^ have Ihtu proclurtMl 
for th«* iuo*ii part hy tin* artioii of -I'xual «>eltM-tion. Art 
thiM i*» a |M'( tiliarlv fa\<iraM«' ;:f•nu^ U*\ tht- «tu«Iv of tin* 
i*lT«*('t** of -t-xual •«I«-( tilth I li;t\«- pr«-pari'<l tal •[<**• of tin* 
colore of thf fiitiit' ;:« tiit«. iiiH- fi»t th«- fi'tualc or imnia- 
tun* plumagi* aiiil tilt- i»lh«i «>f th«- adult niah-H ( Phit«*t( 
XVIII and XI X I III ••rd« I t*i L'ct th«' rol«»r** itf anv om* 
tt|»<M-ii>« r«-ad till- I ••i«>i- \\\ 11 liui' fr«iiii right t«> left, whilt* 
to ruiiipare thf imIiii<* «»f th«' -aim* part of the hody in 
<lifTereu*. -|M I n — rt;id ihi- « iiliiiiiii- up and dt»wn. Tin--** 
two tahlt- illu-trati -• \iial -«l««tiiin, pigment a^-ort- 
nient, tii\ irMiiiiHiii.iI iidlu* im • •>. .md iiiiiny h--** universal 
|Miiiil* It uill )m ii.itiii-d tlia' althtiii^'h tiif rulor* in 
IMute XVIII .lit* of •luii iii<ti|.iti*ii<*ii<- tint*, titallv all th«* 

m 

II |N « iali/**d • "."1 ' .ir«* -M.'^'* -t# .i 'I III- ^'t iirial ••tf«'«"t of thin 
plat*' i*m1i\» ^'i**!! ••!; *!»• !•(» half and wh;t» ••r Vi-llow 
oil tin njlit 111* '■:. • •:.-j';' ii'»ii- i \>« ptinii* t«t lh«» 
«dl\( • "i'tr ate t li* t).i<* -!•*•:•- in uhnh th«- tump i«i 
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yellow, and those in which the upper tail coverts are 
bluish gray. The white and yellow on the right hand 
side is considerably interrupted by streaks, but in gen- 
eral is fairly constant except in D. ceativa and its allies. 
From this it seems undoubted that the ancestor pf the 
genus was an olive green bird, probably streaked both 
above and below. The olive green is a combination of 
black and yellow, which were apparently the original 
pigments of the genus. They were thrown off indis- 
criminately producing the olive green effect, and the 
bulk of the.pigment following the shaft of the feather 
would give a streaked appearance to the bird. Esceaa of 
sunlight upon the back would cause the greater part of 
the pigment to lodge there, and the result would be a 
bird not unlike a composite of the females here repre- 
sented. 

Then sexual selection would step in as a factor in pro- 
ducing change. Occasionally a single feather or a par- 
ticular spot on the bird would receive a triBe more of 
either the yellow or the black pigment than usual, from 
a cause which, for lack of a better name, we may call 
fortuitous, and this bird would be conspicuous among 
his fellows, and more easily gain a mate and leave off- 
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w«»ul<l ri'?»lllt ill iUv <lic-tlMU <»f />. hrtfinti, vU\ Tllin 

h*ttvi*f* only till* l>lu«' a« u <louhtful rol<»i\ altlitiu^li it iip- 
|N'iir^ to In* r(*lutiMl to tin* Mark tlir<Mi):li ^ray. 

Tilt* foll«iwiii^ farty^ yhowii Ity tlif'^r plat*'**, sr^Mil to U* 
iiit*x|»li(*al»l<* in any way «*xrc|it l»y tiio law tif tlu* a**<4t>rt- 
nif^iit (*f |>i^in4Mit?«, «ir «•!-*«' tlii*« law •««M'ni^ to arcoinit V*t 
tlifiti iiio!4t fiati**farti»rily: ( 1 ) th<* ^p<*(iuli/c(I rolorn of tin* 
iiiaU*fi iirt* p'ii«*rally tin* mlur** wlii<'ii. wlini ronil»iiH*(I, 
would proilurc tin* ^t»ii«*rali/r(I rolor;^ of the f<*iiialoM; (*J) 
tli«* ••|N*i*iali/<*4l rolnr** (»f tli<« malt*!* wlicii «*onihin«M| ^oii- 
••rally proilun* tin* ^«*it(*rali/.<*(l ('olor?< of the* inuloi*; (•() 
cxartly tti<* Huiiii* culor app^arn in wi(l(*ly »>oparHt(M| partrt 
of tli«* ImkIv of oni* -|H*('i<**4; (1) (*xartly tli<* sunn* rotor 
oftiMi ttp|M>ar^ (»n tin* **ain<* or on <lifT<*ront partn of tin* 
Unly of 4litTi*rt*nl -|MMii-. (.'i) in ^t-noral, iho nanu* ro|<ir>< 
run through tin- «iiiiri- ^«iiu-. liowivrr «liff<*n*ntly tlit*y 
nniv In* roniliinrd or nio(|iii«Ml m «iuantit v or (lir«tril»ution. 

TIk* followiiiL' <iftail« roui-4-rnin;: tin* prt»|Nirtion an«l 
<li-triliution of tlo' ilitTtTcnt rolor** of (In* ^i*iius in tin* 
M«liilt rital*' pititii:i;^i- may )•«• ^f int«'r(***t in tin?* conntM*. 
ti«tii Itl.H'k 1^ pn<*cnt in niintt'fn out of tin* tw<*nty- 
four *|M*rii-. U-in^ r<»iitiiM-«| f\(|ii<*)\i|y or mainly to tin* 
up|N*r part** <if tin* ImmIv in f<iur. an«l to tliL* low«*r parts 
in fin«* f*|N*ri««. Tli«' i«>p 'd thi* Ik'h*! i*« f*olitl l>l»rk in 
four •itN*4*it'«. till* l»a< k m-iinlv or cntinlv "^o ni two, tin* 
t-ar rovcrtf* ill t<*ii. throat in **ix. hr^a^t in tlin'«*. an«l 
•i«li"«» III •iiH*. Yrllow app«'ar- in «'i^jhti-i*ii !*|MTn'-, iM-inj; 
( ontini*<l t4» thf upp^r part- **{ tlo- ImmIv m two •«pi*ri«>i« 
an«l to tli«' loH«-r part- in • i;^lit. rin* top of tin* lif«a«i im 
yrllow in tivr -p««jr-. tlii- l»ii« k iH*vi*r *o. Tin* rump 
ifi Vfli«iw 111 f<iur. • ar < ••%• rt* in four, throat in iiiiir^aiifi 
lirf*af«t in iIin* ti <tin* **t oli\«* i^r«-«'ii «Mrurn in thir- 
tC4*ii f»|N-i ti-«. |m inj «<tiiLn*«l to th«- upp« r part» of the 
iMNly in all of th* lit Klu*- i« pr«-*«'nt in i-i^ht fi|N*rii'*», 
in all I'lit oii«* of th«-ni ' h "fntUn, U-ini: t'xrlu(l«'<I from 
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the lower parts, while orange or chestnnt are also repre- 
sented in eight species. The following correlations of 
color may also be noted; When white appears ou the 
throat or ear coverts it is the color of the breast and 
abdomen; when the rump is yellow the throat is yellow 
or white; when the top of the head is chestnut ororange, 
the throat is generally the same (one exception); when 
the top of the head is yellow the throat is generally 
yellow or white; when the back is streaked the sides are 
generally streaked. 

Genus Seiurus. The Water Thrushes, etc. 

(2) Adult male like female; young with a slightly 
less developed plumage. 

Prevailing colors, black, white, brown, olive, orange, 
rufous. 

The resemblance of Passerella to some of the thrushes 
has already been mentioned, but the present genus ex- 
hibits even more perfect similarity to the thrushes, both 
in color and markings. The orange crown of S. auro- 
capillua and the greenish olive color of the back in this 
species are of course exceptions. It would seem that 
the markings are to be explained largely by the general 
laws of iiiirmL-iit denoriilioU, the gveakT uiiiuuiit of i 
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<fKXri* (fKOTHI.Yri?*. TiIK KkNTITKY WAUItLKU, KTf. 

(7) Adult iiitih* similar to ftMimh* (hut niort* con- 
upK'UoUHly rolon<I); youii^ **iinilur to f<*iniil<\ nr (H) with 
a iimrc* f*iin|»h* phinia^c than th«* a<Iult. 

rn*vailin|; rohir-*. hhirk, whit**, a-^hy. hruwu, olivt* 
l^rfon, y**Uow. 

Thf rhiiriirt«Ti-ti(* rnh»r> «»f thr faniilv, hhi*k, velhiw 
aiul olive ^n*4*ii, an* ron?*|iiruou^ly |)rc7*«nt in thiH^(*nu?« 
-»th<* roHult of pi^nirnt a^?«ortnitMit. Tlii?* f^rnUM irt a 
particMiliirly ^o«m1 (^xaniph* of th<* roinhini*(l action of i«(o* 
lalion, Hfxual H«*hM'tion, and rlinuitir intlu(*n(*eH in tlu* 
pro<Iurtion of <lifTt*n*nt •«|KM*ii*!<. (leothlypiH ha^ nion* 
i;€*o);raphiral niri*^ tluin i?« u*»ual in tin* family, and thf««r 
an* rlearlv ihf rff»ult of rnvironniiMital inthn*n(*cH. Thi«* 
in ronnpiruou^ly tin* vn^r wiih thf ilifTiTfUt varietit^n of 
^f . trit'htiM, Surh ••jHTif- a- <#. mfltimtftm and ^i. f»*lflin«fi 
an* nH*n*lv rhnuitn* ra« <*<« in whirh th«* niodifiration Ini^ 
li«*(*onit* «*xtn*nit* fuou^h to r<«tahli*«h tlH*ni an di^tinrt 
fnmi ff. trirhnM. Thr M<*xiran vrlliiw throat*« an* di-- 
tin^uif^htMl fpini th«- (iuat<Miiahin **|M-cif<» hy tht* cyidid 
Win^ hhtrk in th*- hittci iuid whit«* ni th«* f<»rnH*r. Thi** 
i-anuot In* •*o|<*ly th*' r«oult i>f rlinmtir intlu«*nr«*, hut i^ 
du«* <*ithi*r t«t i-*hii ii>n aloni* or to i<<olation un<I ••rlrr- 
ti*»n. Tin* ^-iMM iIji di*t uMMion** U-iwimmi O', /i»r*H«#-##, if. 
<f#|i/i«, U, fJtil*ithffftfi and ff. innt'tjtilt* ftitfi art' duf to 
iMilation and •••xual •« 1« <tiiin. fr. mui«*/i//i* r*i 71 app#'ar«» 
to !»•• a rrtardt'd f«»rMi «»f O' j»fiiintlripht'i. 

ifKM •* I«TKiii\ Tim <'m\t** 

(H) Adtiit lii.il* iii'»M* < «>n«|»i<-uou-ly ((•hirtd than 
fi*nial«*. y<»un;: uith .1 ]•« < uliar tir-t plunni;:*' 

I*n*vailin;: n»l«»f-. t;.i«k. whit**, irray.idnt- ;;rrrn.ytd- 
low. 

The ru|or« of th«-» twi» ^iMK'fa ar^ typi^itl of tht* 
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family, and are to be explained by pigment assortment 
and sexual selection. 

Genus Setophaqa. The Rbdstaets. 

(7) Adult male more conspicuously colored than 
female; young similar to female, but duller, or (2) adult 
male like female, young with a peculiar first plumage. 

Prevailing colors, black, white, yellow, red, chestnut, 
brown. 

The colors in this genua are the result of sexual selec- 
tion. By pigment assortment the olive green haa 
become entirely replaced by its component black and 
yellow. The yellow has become intensified into the cor- 
relative orange or red, and by sexual selection has been 
located under the wings, where it will be most conspic- 
uous when the bird is in motion. The female has in- 
herited the yellow color in place of the intensified red, 
and the black is replaced by olive gray. As in the orioles 
where chestnut occurs apparently intimately connected 
with yellow and intensified red, so here also a species is 
found (S. miniata) with a crown-patch of chestnut, ap- 
parently intensified from yellow. In this species the 
red of the under parts is on the breast, extending down 
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Like* S4*tf>]»lin^ii, tlM*«r two p*ii(«rn of hrilliuiit red 
viirbliTM art* tropiral in thiMr diMtrihiition, aii<I tlM*rolorrt 
liHvr Ih*«*ii |>ro«iiir('(I t»y •^rxual M*l(M-tioii in a hot cliniato. 

iiBM'!* BaMI.KITKKI »<. lilt \.*«||KU*H WaUIU.KK. KTr. 

(1) A«Iult iiial<* liki* ft-niah*: y(»un^ lik<* tin* a«liilt(?). 

Pn'vailiii^ rolnr?*, hhirk, yrllow, olivr ^rrt'tMi, rhrstnut, 
<»raii);i*-rufouH. 

TIm* colore ill tlii'^ p'liu** an* tli<* roii volitional oiic*h of 
%hv fuiiiily, an«l art* to Im* arrountfil for a?« in tlit* prt*- 
r4*<Iili); iliittuiirr-. Tin* WitltTfiit >|MTii'«* a|i|M*ar to \h: 
lar^fly «lui* to cliiuatir intltH*ii('cs. 

FAMILY MoTA<MLLII).K. Tiik Wautaii.s am. 

I*ll'IT>, 

(•'i| Mul<* ill l»r<*«'(iiii^ plnnia^t* (litTi*r^ from fciiiah*: 
yuiiiit! with |H'rtiliar tir^t plutiia^t* (Motarilla an<l 
Itu<lyt«*!»), (»r (4) Initli <*c\c*« rlian^** with ^(*af*oii; youii^ 
<li(T«*r friiiii atliilt- at anv ^ca^^tm (Anthii**). 

Tri'Vailiti^ rulor-. hhi«k. whitr, ;:ray. hlui**h, hrown, 
yt-llt»w . olive ^jnt-m. 

In thi« faiiiilv a (-•Ttam }*iinilaritv to th<* rolor** of tlit* 
ICenui* I>«*ii(Ir«iirii i- t<i In* n(»t<<l. Tin* l»ltu«h ^rotiiHl 
color i!» |>rf«i'nt in •unif of th«- •pfcic** of Motai'illa, 
whih* III .V. ntrlttn^f an<I in tht* )^riiu«* H(i«iyti*«« tht* 
lcrouii<l rojiir 1** o|i\i> ^TiM-n. thu- prfM^ntin^ lh«' two 
«*i»lor« nio«it (»ftrti Mf-i urriii;; in th«* ;:«*ii<*rali/«'ii iiiarkiiit^jt 
of Dt*iHlroifa. In thi^ fiinulv :il-i> hla«-k and v<*llow 
form till* print'ipiil •pfriali/.*-*! niiirk*. St-xnal ;*f*lf('tioti 
llAN fviilf*titly Im'«!i til*- farttir uhnh ha- proiltiir*] thv 
niarkiii^n in thi** k'r*>up. altliMn^h far h-"* rmuplftfly 
carried out than in I>* iMlr*M<'a Thi* t«*rr«'-tnal liahitH 
of till* iiH*inlH'r« of the family may hav«- had a tfiiflmcy 
to •iiippp-*'* tht* hn^'ht r<»l<ir'*. Anthii* in particular lNiii|{ 
|»rot«-ftivtdy <-oh>r«'d. Tht- ^r< ^artou- di**p«»«i(inii of the^o 
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birds has rendered necessary the white recognition 
marks of the wing and tail. 

FAMILY CINCLID^. The Dippers. 

Genus Cinclus. The Dippers. 

(1) Adult male like female; young like adult (young 
and winter plumage slightly different). 

Prevailing colors, grayish, brownish, white. 

The colors are protective, harmonizing with the rocks 
along the mountain streams frequented by these birds. 
The white color of the edges of the feathers on the 
lower parts of the body in young and winter specimens 
points to an affinity to southern forms, in which the 
under parts are white. Thus in 0. leuconotua of Colom- 
bia and Ecuador the entire under parts, head and 
middle of back are white. The adult of C. ardeaiacus 
of Costa Rica is very similar to 0. mexicanus, but the 
breast of the young is almost pure white. Why there 
should be an increase in pigment toward the north in- 
stead of the reverse, as is the rule, I cannot suggest. 

FAMILY TROGLODYTID^. The Wkbns, Thrash- 
ers, ETC. 
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marking.. AUiihion luif< iilnMidy lM>i*ii iiiii<l«* to tin* use 
of lht« chedtiiut n»Ior of tin* innli»r tail rnv^Tts of (ijilro- 
f»m|»ti*H iiM a nM'o^iiitioii marking (m*viih(*\ p. 20.'^). \vhiK» 
the* Mark nip of this ;;i*iiu<« may •^crv^* a Hiiniliir ptirp<>*«(*. 
The whito wini: ainl tail rhara<'t«T^ an* «'ithfr <linTtivi» 
or diiirriminativr mark**, and an* vitv u«MH'nilly pn'?*«-iit. 
When the ufliilt an* M|N*ciali/<M| tN^yond th<* Htn*ak<Ml 
pluniaii^e, either l»y tht* a'^Htiniption of a uniform dark 
color or of a dark ha^-k and li^ht under parts, tin* youn^^ 
^how, to a more or li*<s nnirked degree, the streaked or 
«potted plumagt* of the anee*itral form. I am unahh* to 
•uggeitt any exphination of tht> barred inarkingn so rom« 
mon on the |N>»terior part of the lM>dy among the wrens. 

FAMILY CKKTMIID.K. Tmk Ckkki-ehs. 

CfKSl*H (*RKTIIIA. TlIK ritKKPKKs. 

(1) Adult nml<* like female; young like adult. 

Paevailing ro|nr«», hmwn, grayi"*!!, white. 

The ridors of thi*' genu«» are |»nitertiv«» in nature, the 
back harmoni/ini; |Mrfertly with the trunk** of the trees 
to wliirh the hird rlin^f. The Im-a-t i* white in aerord- 
anee with the general law- of gmuth. 

FAMILY TAKID.K. Thk .NiTHATniKs xsu Tits. 

(I) Adult nuile like fennile; young lik<* ailult (eX4*ept 
in Auriparu-»). 

Trevailing efihir**. Ma«k. white, hrnwn, hluish, gray, 
vellow. 

The hird»» of tin- family an* highly ••|M»en4li/ed, al- 
though never hrilliaiitly i'««|i»r«'d. Th«- primitive *«f reaked 
pattern is almi»»t or r.iiuplttfly wanting even in tlie 
young pluiiiiiLTt*. -how Mi;^ that th«' -iN'iiali/ation Im- |i«*en 
carried very far. Auripiini- i- the lOily genu- whirh 
di*plaVH anv hri;:ht t-oliit-. and in thi- in«tan<*e tlie vel* 
low head is ohvi<»u-lv the r«*^ult of neXUul seltM'tion, 
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being much duller in the female and wanting in the 
young. How this color can be accounted for in accord- 
ance with the law of the asaortment of pigments I do 
not see at present, for it would seem that some species in 
the family should be colored olive green. The different 
species of the genus Sitta are very distinctively marked. 
As the sexes are alike it is difiScult to decide how im- 
portant sexual selection may have been in originating 
these markings and the same is true of Parus. The 
latter genus has been especially susceptible to the influ- 
ences of climate, a large number of the species breaking 
up into geographical races. Psaltriparus is equally in- 
fluenced by climate. Little inconspicuous marks are 
generally the most diflicult to explain, and this is no- 
tably the case with Psaltriparus. Of what possible 
utility can be the brown bead as contrasted with the 
gray back? It is present in both sexes so could hardly be 
looked upon as the result of sexual selection, nor is it 
conspicuous enough to be of use as a recognition mark. 
If, however, some other bird inhabiting the same ter- 
ritory looked very much like Psaltriparus but without 
the brown cap, it might serve at close range as a dis- 
criminative mark. 
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Mark, mtul y<*ll«>u' l><•ill^ pn-MMit iind tiUtt lUv l»liiii«ti 
grmy. PhyllopdriiMtrs has not pro^n*Hrt4Ml lK*yoii(i tin* 
fCeiieraliuMl Htii^t* of tlu* warhltT^, no conHiMrtioiirt ;«*xu2il 
orniini<*ntit having In^rn a<M<Ml, Init tlu* crown patrli of 
Kt'jSulun in a lii^lily <I('VI'I<»|m>i1 rharactfr. In li. rul* n~ 
iiulii tht* Vfllow has IxM-n roniph^tclv int<*n?«itii*4l into 
M*arh*t, l»ut in R.^nftuifHi lUv int<*n«iiliration i;^ Irs?* rt»ni- 
filetr. Tlii« rt|M>ri«*<« <*xliil»its tin* pun* vrllow un<l its in- 
triiftiliration into oran^t* in ilifTfn-nt parts of tlifcrown. 
Tli<« hluiifh or lilark rrown patch of Polioptila is proh- 
ahlv the* result of srxujil solrrtion. as it is contino<l to 
lh<* male. A renuirkahlv tine illu.*«tration of (li*««Tinii- 
native marks im shown in the i»iiter tail feathers of /'. 

fjutijteti an<l /'. cali/uruit't^ tin* outer weh In'in^ whit** 
ill the former and hlark in tht* latter s|N*ries. 

FAMILY XrRDID.K. Thk Tiiui snK>. Somtaikk^. 

StoNK* nATS. Hl.l'KHIIttiS, KTC. 

(H) Adult male u<*ujilly more eou'^picuously rolored 
than fennile. y<>un^ with a peculiar tir*^t plunui^i*. or i1) 
male like ft'nnile. youn^ lik«* ^onif ancr-iral sta^e of 
adult. 

Trevailin^ co|oc<. Mack, white, hrown, rufou». plum- 
beous, hlui^h ^'ra\ . hlu«-. 

The ancef*tral fi>rm from whn-h this family aroM* wa« 
a l»rown s|N»tt4Ml or niottlid hird.a'* ?*hown hy th«* youn^ 
of to. day. TIm* ilitfirmt ^i-ni-ra have <li verged very 
widely in |Miint of mhir. howfver, hut nniy all U* cx« 
plained in accordan««- with th<- law of the a«*«*ortment 
of piicmeiiti. If thi* primitiv*- pigment** wen* hlu*- and 
rrddifih hrown th«'ir < iinihiiiatiiiii would pri»f]ucf Mya* 
d«*«teii, the hrMun alont- Witiild -t-rve for Turdtis, whih* 
the blue deepened wouM pr*iduci* the c«ilor <»f thf hack 
of Merula ami IIe-p«riH i< hia. in conihinution with 
hrown, the hai k of Cyaiicculu an*! Saxicola, and intiMi* 
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sified, the back of Sialia. Deepened still further it 
would become the black of Merula and other species. 
In the same manner variations of the brown would ac- 
count for the color of the under parts of the body. 

Sexual selection with isolation has doubtless been an 
important, though by no means the only agent in the 
production of generic and specific characters. Recog- 
nition markings, both directive and discriminative have 
been developed by natural selection, and direct environ- 
mental influences have done their share in modifying 
species, as with Merula vonfinia. 
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Wilson, AuLlAiit>i3i. Anit-riren <h>nitbolfi|;Y, Jardine'v Edition. 
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TaUIKIL. Wili uh (HiMrTMiion* on tb« Imw wbicb Appear to ioflnence 

ibe A»«nmption aii«1 rhenK«** <*f I'lumei^ in Birds. Traiit. Zim>1. 

HiK- of I^^.Uilou. %'*\ 1. pp. 13 21. 1K3A 
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PLATi: I 

Fif». I. t, S. ThrM* oQtrr tail frmtbrrt (*f Oryttt»ah§ ffmh^^ren*, tbowhiR 
lAdivuloAl VftTMtioD ID col<*r iuark» 

Fm*. 4, 5. F«ftlb«rB (rum tb« Itark of />rjfo&al^« riZ/omi and />. teaiarU, 
rmpmriit^j, tlluatrmtioK tbr ttniiiHl adcI IjaitmI faitUTO. 

Fig •. F^oUl f«ilb«r 4if Ufoikipy* trtrhtu aeeideminiu ta vtnter plum- 
ftfv. illa«tf»ltog ttcrmptu«w. Th« <l*rk edipp wf^rs off in tpn&g. leATio|{ 
tb# 7«llo« UiM npusrii. F<»ur tim#^ iiAlnraJ «iic. 

Fin T F«fttb«r (n>m Ua<-k i»f br«tl nf lfrniiro%ra thrrtttmtniu ID viDUr 
plaauMf». Tb* dark mIk^ w««r» <>ff id ■priUK. vi|x»*inK tbr yvlluw beDeatb 
TbrM tiBca DAtnrmI «i/r 

Fi|C ^. Frstb^r fn>in lir^aat «»f Sff»Ur.,f,kn»jm» ruroUmu* lu wiDtrr pluni 
•Kr Tb« htfbt ruftlT rt\u€> mmmn off lu •pnn^*. IraTiu^ tb* hUck rip«>«e(l. 
Natural •*». 

Fltf 9 Fr«lbrr frofu thr l^i k "f /'Urtri,ffh^m'ir nii n/i* lU ftpni*^ plUDi- 
Dfv, tb^ «bil«' bji«ih|f «"ru il<>«ti mud Wil tli* hUi k (war rrtuAluiDtf. 

FlK 10. K««lb»r (roll, tbr \m*k <*( PUrtruf.k'nnr Kyi'*r^m,rtM» lu •pnotf 
|kloiB*tt«». Ib« vbilr tip rru^Aiitific uii«>>rn 

FiC II- FrAlbrr ft 004 thr tbr<»al ••! / f^rii« rmruUnlm* m^Utrnt, rluili|{tDK 
trua jvllow l<« bUr k \»\ thr A«>r«««|irU «>f pi^'iuriit Wltbont UIOqII. T«1(*«* 

Mitaral •ib# 

Fitf 12 Kratbrr fruiu tbr bai k ••( tbr brail nf !» t*rv hmtU^kt, abowiDi; 
IW rbaaii* from t«U'*« to hUrk \'} tbr Ai-«r«tiiiii iif liUrk pi|{tu«ol T«ii«- 

H.ATi: n 

Ff«lb«f« llla«tralib|; thr •t4/t« •.; trjiti«itt' u \ • a '••luplrtrljr l»U«*k Ui<*<|r 
ol plg[m«'Dt«ti'*u Nat'iral • /« 

Fitf* I H. iiirlntivr f hir./t*« fr 'ii, m •trM«kr.| phimat^ Kr'<Ui Ibr 
QftcWf part* tit M* htm^rf.*' f 'fi. i> ■ r>. • fmur i, 

Fiff« 7 -13. 1D«-Iti«itr < h«i./«-« fr 'III m «trfakf| t*» a lMkrr<-l. ainl from a 
t<* a rompl'IrU bU< k f«i!h«r Ir u. thr iiti<lrr |i«rta of >/>Ayr«a 



r«« rqrta*. 



Fiir« 14-17. inrlntivr « h4i.^*r« (r«ini % t^rrril fit a blark alatfr Fr<«m 
lb* adg* of lb» tbfiial |«t> b "f tbr fruiair Sf.kfntf.w, n» tkfrot*i^m» 
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PLATE III. 
Feathers of the wing of Falco tparveriiu, ihowing tmiBition of pttttccn 
according to BnocesBional taiplogy. Natural iize. 

PLATE rv. 

HeftdB of varioiiB Kortb Am«rican birds, showing iy^M of black mark- 
ings, with tbeir combinations and modifioatious. 

Fig. 1. PoUoptUa plambta; a, Leucoilicle gri»eonueha; b, Melospiia 
georgiana; a, Petrochetidon lunifrons; d, Coceothrauitet vaptrtaiKt, 

Fig. 3. Zonolriehia coronala; a, Cytmocephalus eyanoetphalai; h, Spi^ 
zella locialii; c, Ceophlaui pihaiut S ; d, Cj/anocitla eriitaia. 

Fig. 3. Saxieola ananlhe; a, Gtolhlypu triehai; b, Daidroieadotiiiniea; 
c, Dendroiea cattanea; i, Dendroiea paaylvanica; e, Haptrociehla n»via. 

Fig. 4. ColapUt aurahu; a, Paafrina eyanxa.' b, Ictrria nreiM,' 
c, Ctophlmu piUaivt $ ; d, Sphgrapicvi varivi. 

Fig. S. Dendroka virttu; a, HelminlhopkUa backmani; b, JCaiiMoe«/>Aalw 
xanlhocrpkalui; c, Ouiraea csrufca; d, Cardinalii virginiantu; a, Cardinalii 
eardmalU iffneui. 

Fit{. 6. i><niiroifa fif/rina.' a, ZonafrifAia leufopAryf; b, ZimoIricJUa 
Uucophryi intermedia; o, Campephilag prindpalUS ; d, Dendroiea cartilf- 

Fig. 7. Zlmifroica blaelbumia: a, £i(fa tanodeiuii; b, DrjiobaUi pubet^ 
cttu; c, Hreo alricapillui; d, Dendroica maeuJOM; e, Spintu paoilria 

Fig. S. Dendroiea Hriala! a, i>ryoba(e( borealu; b, Dendroica ekryto- 
paria; c, Campephiiui principalis^ ; d, Coleariiu ^pponicui. 

Fig. 9. Parui atricapitlui; a, £pinu( laumKct,' b, MotaeiUa aJ6a,- 
0, Sylvania milrala; d, Cofcariu* omalvs; e, Caleariut pietui. 

Fig. 10. .jntpelia garrulut; a, Parvt gantbeli; b, Jf<ia«erpei fe rm uei- 
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PLATE VIL 

Tkf«» rmrM of Spmrnt pmiiria, ibowioK the rhunge from a gr»eDith 
olt«« to A bUrk ploniAit*. Natursl lue. 

PLATK Vin. 

Tbrr« oQt#r tftil fr«tber« <»t Pi|>ilo. •bowing derrf««c» id %iw^ of wbit* 
■Mfbing* tovard tb4> wi^at And nortbwrct. 

PLATE IX. 

ft 

(l«ogi»pbieal dittnbiittnn of HpbjrnipicQt. A.~l, S. mriut; % S. rartwi 
m^l^tm. B.— /»'. rmher. 

OtfognpbicmJ dittribotion of Piptlo. A. — I. PigMo rrptkropktkaimmti 
S, /*. ttftkropklkalmmM alUni II — 1, /'. iiM/*«/al««.- 2, /'. wutemtaim* art- 
iitm*. X /*. Ma^«la/tf« w^fjttlonpr; 4. /*. mar tiJin<ti« or^|^Ofiti«. 

PLATE X. 

O«ofmpblcttl difttnbotioD of tbf» r«r«« of Mf^twc^m amo. I« omo; 2,Jlor' 
•4mmm»: X wmeemUH; 4. trirhopwait; \ f^tntHrei; 6, kemniroiiii; 7, wmxwtUkt. 

0«ngimpkiml dUtribution (*f ('5au«K>ittA. A. -1, '* rrMtola; 2, ^*. rritinta 
/•riarWa. B.— I. r.ateUtri. 1, ^\ U^lUri fronUilu. \ r, ai^Uerinmn^fi^nM; 
4. '*. •UiU ri wtarroiof'kn . A, '*. HfUfrt Hitni*mnU%; 4, '* tUiUri roronaia. 

PLATE XI. 

0««»|pm|)blcml dutnlnittMli of tbr rA«va of hryuhiUf r»Ua»m». A. 1, fm* 
^o«^&ru. '2,rttio0us. 3. MMffM^Kftiii. 4. fiMiyn'irffi II I. AnrriMi; 1, ^riftiifi. 

<t««>gni|»bicml dittnlftition of ih«> UdtlrrtiarkMl fonnt of Dryobat^a. 
A.~l. />. •ralnrii. 'J, /♦ m-ninrt» f^trrut .1. /> araittrm hwrdt. 4, O. »rmlnri» 
htemammm*. A. />. arn^in* aiMfi/o^fiti*. 0, /' •rniaris grapmrmi. B. — />. niif' 

PLATE XII. 

<t«ofr»pbiaiJ distnliQlH'ti of Hubo A 1. //. nr^inmit. 2, H. rtrj^a«i* 
•«•* Miftirmfii*. 2^ // tir*;iiiianii« nrrhrua, 4. /f. rirgtmmmma tmh^rrttema, 
B If M'^tra***. 

U««»||r»pbi<i^ di«lri)inti«'f. <•( rb«*rdrtlr« A — I. '* rmjamiamms, 2, C rir- 
fi«Mmii« Mf^or. X' tir^i«iiiii«i« Amryi II i* rrxr««M 

PI.\Ti: MM 

Map of Norib AbrricA. •L"«ir<»* tbr tbflti^nc* <if rliBi«t# apon tk« aolor 
ol if#4M/»aA/ri»'*'iM Ibr I'rt^lit.tT fftiiK** "f MM'b imr* It tiidiaU«d« Um 

tObV «ilb tbr u.Arkii«»:* < ( tbr |4I( k 
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